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EXECUTIVE SUMMARY

BACKGROUND

This limited field investigation (LFI) report summarizes the data collection and

analysis activities conducted during the 100-BC-1 Source Operable Unit LFI and the

associated qualitative risk assessment (QRA), and makes recommendations on the continued

candidacy of high-priority sites for interim remedial measures (IRM). The results and

recommendations presented in this report are generally independent of future land use
scenarios. This report is unique in that it is based on Hanford-specific agreements discussed

in the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)

(Ecology et al. 1990), the Hanford Site Baseline Risk Assessment Methodology (HSBRAM)

(DOE-RL 1993a), the Remedial Investigation/Feasibility Study Work Plan for the 10aBC-1

Operable Unit (DOE-RL 1992a), and the Hanford Past-Practice Strategy (HPPS) (DOE-RL

1991), and must be viewed in this context. The HPPS, described and justified in The

Hanford Federal Facility Agreement and Consent Order Change Package, dated May 16,

1991 (Ecology et al. 1991), emphasizes initiating and completing waste site cleanup through

Z interim actions.
Cyn^.

withA 1;FI Report is required, in accordance aLuic HPPS, when waste sites are to be
considered for IRMs. The purpose of the report is to identify those sites that are
recommended to remain as candidates for IRMs, provide a preliminary summary of site

character,zation-studies; reftne-the conceptitafmodel as needed, identify contaminant- and

location-specific applicable or relevant and appropriate requirements (ARARs), and provide a
qualitative assessment of the risks associated with the sites. This assessment includes
consideration of whether contaminant concentrations pose an unacceptable risk that warrants

action through IRMs. An IRM is defined by the HPPS in broad terms and is not restricted

to limited- or near-term actions. Interim remedial measures are intended to achieve
remedies that are likely to lead to a final Record of Decision (ROD). The final decision to

conduct an IRM will rely on many factors including risk, ARARs, future land use, point of
compliance, time of compliance, a bias-for-action, and the threat to human health and the
environment.

The unit managers assigned all known and suspected areas of contamination in the
100-BC-1 Operable Unit either a high- or low-priority, as listed in Table ES-1. The
classification of sites was based on the collective knowledge of the three parties and
information contained in existing work plans. The site classification decisions were made
during joint meetings with the three parties and are documented by meeting minutes that are

---patt of -the-administrative recerd.- S:tes -classified as -high-priority -pose-risk(s) throug-h-oneor
more pathways sufficient to recommend a streamlined action via an IRM. Low-priority sites
do not pose risks sufficient to recommend streamlining.

The 100-BC-1 Operable Unit is one of three operable units associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 and 100-BC-2 operable units address
contaminant sources while the 100-BC-5 Operable Unit addresses contamination present in
the underlying groundwater. The 100-BC-I Operable Unit encompasses approximately
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1.8 km2 (0.7 miZ) and is located immediately adjacent to the Columbia River shoreline. In

general, it contains waste units associated with the original plant facilities constructed to

support B Reactor operation, as well as the cooling water retention basin systems for both B

and C Reactors. Currently, the only active facilities in the 100-BC-1 Operable Unit are

those that extract and treat water from the Columbia River and transport that water to other

100 Area and 200 Area facilities.

The 100-BC-1 LFI began the investigative phase of the remedial investigation for a

select number of high-priority sites. The LFI was performed to provide additional data

needed to support selection, design and implementation of IRMs, if needed. The LFI

included data compilation, non-intrusive investigations, intrusive investigations at five

high-priority sites, summarization of 100 Area aggregate studies, and data evaluation.

^ INVESTIGATION RESULTS
r2°.
C3

,a_14 Three methods of intrusive investigation were used in the LFI: boreholes were

C= drilled, test pits were excavated, and surface soils were sampled. The samples submitted for
C^J

laboratory analysis. Boreholes were surveyed for radiological contamination using downhole

geophysical techniques to further delineate the locations and levels of contaminants.

Materials removed from the boreholes and test pits were screened in the field for volatile

organic compounds and radionuclides to assist in selection of sample intervals. Analytical

data were validated. All data associated with the LFI were evaluated.

Five sites were intrusively investigated: 116-B-1, 116-B-2, 116-B-3, 116-B-5, and

116-C-5. Boreholes were drilled and sediments sampled at 116-B-1, 116-B-2, 116-B-3, and

116-B-5. Test pits were excavated and sediments and sludge sampled at 116-C-5. Vadose

zone sediments from 100-BC-5 monitoring well boreholes near sites 116-B-2, 116-B-13,

116-C-i, and south of 116-C-5 were also sampled and analyzed.

Radiological contamination is the primary concern as confirmed through this study.

The principal radionuclides are 60Co, 90Sr, "'Cs, 152Eu, '54Eu, 2311240Pu, and Z"Am. The

highest concentrations of radionuclides were found in 116-C-5 retention basin sludge

samples. Metals contamination was found principally and in the highest concentrations at

the 116-C-5 retention basin. The maximum concentrations of metals in 116-C-5 samples

were: Cr - 609 mg/kg, Pb - 564 mg/kg, Cu - 46.8 mg/kg, Hg - 4.3 mg/kg, and

Zn - 309 mg/kg. Concentrations of Cr exceed a potential soil ARAR, Model Toxics Control

Act (MTCA) Method B concentrations. Semi-volatile organic compounds were detected in

low concentrations, i.e., below the contract required quantitation Volatile organic

compounds, while detected, were generally low in concentration or likely are laboratory

artifacts. Contaminant concentrations and locations determined through the intrusive

investigation generally confirm historical information such as documented in Dorian and

Richards (1978). The remaining high-priority sites in the 100-BC-1 Operable Unit were

evaluated using data from analogous facilities in the 100 Areas. No 100-BC-i sites showed

contamination that would warrant an expedited response action (ERA).

ES-2
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QUALITATIVE RISK ASSESSMENT

A QRA was performed for the high-priority sites. Conservative assumptions such as

highest reported contaminant levels from either the LFI or historical data base were utilized.

The QRA provides estimates of human health risks assuming either low-frequency or

high-frequency use and includes considerations such as the attenuation of external dose
------- -- ---.------ -pioifiif^t"u^• +- • -l2yci5-C.F ^ĉ,rm "d..^ Qir. .o..,£a^^_o^^l^.,^anv cirPC - -The QgA-identifies the major

human health risk to be external exposure from the radionuclides 'Co, "Cs, 152Eu, and

's'Eu. The QRA also provides environmental hazard quotient (EHQ) risk estimates for many

of the 100-BC-1 high-priority sites.

IRM RECOMMENDATIONS

r7-,
00 The 100-BC-1 high-priority sites were evaluated using the following criteria to
cy^'

identify sites recommended to continue as an IRM candidates; a detailed discussion of the
r-, criteria is provided in Section 5.2 of this report:

r•L
` • The QRA provides risk estimates for human health and the EHQ ratings. Sites

with high or medium risks to human health for the low-frequency use scenario

or are recommended to continue as IRM candidates. High risk corresponds to
an incremental cancer risk (ICR) > lE-02. Medium risk corresponds to an
ICR between 1E-04 and 1E-02. Low risk corresponds to an ICR between
1E-06 and 1E-04. Very low risk corresponds to an ICR of < 1E-06. Sites
with an EHQ rating > 1 are also recommended to continue as IRM candidates.

• If contaminants at the waste site exceed a chemical-specific ARAR, that site is
recommended to continue as an IRM candidate. The Washington State MTCA
Method B concentrations are potential ARARs for soil contamination, as
discussed in Section 3-25 of this report and in the 100 Area Feasibility Study,
Phases 1 and 2 (DOE-RL 1992e). Model Toxics Control Act Method B
regulatory limits for soil contaminant concentrations are utilized because they
are the standard method and are conservative.

• If LFI results indicate that a site is a current source of groundwater
contamination then the site is recommended to continue as an IRM candidate.

• The conceptual model for the waste site includes sources of contamination,
-types -of contaminants, affected - media,- known and potential routes of
migration, known or potential human and environmental receptors, and the
general understanding of the site structure/process. If the conceptual model of
the site is found to be incomplete, collection of data needed to complete the
model through limited field sampling is recommended. Sites with incomplete
conceptual models are recommended to continue as IRM candidates.

ES-3
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• The potential for the contaminants at a site to be reduced by natural

attenuation, e.g., radioactive decay by the year 2018, may be a consideration

for sites where the excess risk is caused by external exposure from

radionuclides with half lives of less than 30 years. This is not a consideration

for sites where multiple exposure pathways drive the risk.

Table ES-2 presents the evaluation of the high-priority waste sites using the above

criteria, and the site-specific IRM candidate recommendations. The following sites are

recommended to continue as IRM candidates:

• 116-B-1, 116-B-5, 116-B-11, 116-C-5, 116-C-1, 116-B-7, 132-B-6, 132-C-2,

Process Effluent Pipelines, 116-B-13 and 116-B-14, 116-B-4, and 116-B-12.

Burial grounds, i.e., sites 118-B-5, 118-B-7, and 118-B-10, are recommended as IRM

^: candidates, as per the HPPS and negotiations with the Tri-Parties.
cy^
=2
r,ti The 116-B-9 and 116-B-10 sites are recommended to continue as IRM candidates

while data are collected to complete their conceptual models. Additional limited sampling is
recommended at these sites. Once the conceptual models are completed the sites should be
reevaluated to consider their continued candidacy for IRMs.

Cy"

The 116-B-2, 116-B-3, 116-B-6A, 116-B-6B, 128-B-3, and 126-B-2 sites are not
recommended to continue as IRM candidates because human and ecological risks are low,
soil contamination does not exceed ARARs, there is no impact to groundwater, and natural
attenuation will further reduce site risks. Action at these sites may be deferred until final
remedy selection.
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Taiil2 FaS-1- - l00-R.E-1 Operaalg-lnit H190-Prir,rlty Sites and Low-Priority FacWties

Sites

C^
r

C=.*

116-B-1 Trench'

116-C-1 Trench*

116-B-11 Retention basin*

116-C-5 Retention basin'

116-B-2 B-reactor fuel storage basin trench'

116-B-3 Pluto crib'

116-B-5 Maintenance shop and decon pad crib'

116-B-7 Process effluent outfall`

132-B-6 Process effluent outfall*

132-C-2 Process effluent outfall*

Process pipe (sludge)'

Process pipe (soil)*

116-B-13/14 Retention basin sludge trenches*

118-B-5 Ball 3x burial ground

116-B-6B Crib*

116-B-4 Dummy decontamination french drain*

116-B-9 French drain

116-B-10 Dry well

116-B-12 Crib*

118-B-7 Solid waste burial site

132-B-4/5 Demolished facility

116DVA CIb*

118-B-10 Solid waste burial ground

128-B-3 Burn Pit

126-B-2 Clearwells

I607-B1 Septic system

1607-B2 Septic system

1607-B3 Septic system

1607-B4 Septic system

1607-B5 Septic system

1607-B6 Septic system

1607-B7 Septic system

1716-B Gas station/garage area

Underground chemical tanks

Coal ash storage yard

Electrical facilities

120-B-1 Battery acid sump

126-B-I Ash pit

126-B-3 Coal pit demolition and inert waste

128-B-1 Burning pit

128-B-2 Sand blast disposal site

183-B Filter plant

118-B-9 Storage building

= Additional sampling conducted as part of a limited field investigation

Additional data from an analogous facility

= Selected sites in 100-BC-1 and 100-BC-2 sampled for contamination by polychlorinated biphenyl

EST-1
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Table ES-2 HZM Recommendations for 100-BC-1 High-Priority Sites

r. 3

La^.
f::"i

F"-_
C=.?

tV4

Waste Site Qualitative Risk

Assessment

Conceptual

Model

Exceeds

ARAR

Probable

Curtent

I

Potential

for Natural

Attenuation

IRM

Candidate

es/no

I.ow-

frequency

scenario

EHQ

> I

mpact on

Groundwater by 2018

y

I16-&1

as:

low on adequate no yes yes yee

116-8-2 low no adequate no no yea no

116-13-3 low no adequate no no yea no

116-8-5 low yes adequate no no yes yea

116-C-5 mediumyes adequate yes yes no yes

116C-1 medium no adequate yes yes yes yea

116-13-11 high yes adequate yes yes no yes

116-8-7, 132-n-6,

and 132L-2

medium - adequate no no no yes

Pmcese Pipe

(sludge) .

high yes adequate yes yea no yes

Procees Pipa (soit) low no adequate no yes no yes

116-&13/14 medium yea adequate yes. yes no yes

116-g-6A low - adequate no no no no

116-8.b8 very low no adequate no no no no

116-&4 medium - adequate no no yes yea

116-&9 low - incomplete' unlmown' no unknown' yei

116-8-10 high - incomplete unlmown' no unlmown' yee'

116-&12 medium - adequate no yes no yes

132-B-4 and 132-B-5 very low yes adequate no yea no yes

no

EE

no

118-8-7, and t 18-& 10 Burial grounds. yes

EHQ = Environmental Hazard Quotient calculated by the qualitative ecological risk assessment

- Not rated by the qualitative ecological risk assessment

* Data needed concerning nature and vertical extent of contamination, site remains an IRM candidate

until data are available.

ARAR = Applicable or Relevant and Appropriate Requirement, specifically the Washington state Model

Toxics Control Act Method B concentration values for soils

IRM = interim remedial measures

EST-2
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ACRONYMS

ARAR applicable or relevant and appropriate requirements

ASlI^t- _ --
°^".°° c....c..,

for
T'°.:n° °n'{ *'^°ro"ol°

- -Atnciaa„ uw,c..iy u, , wu„6 a„u ,.,ow„u.a

CERCLA Comprehensive Environmental Response Compensation and Liability Act

CLP Contract Laboratory Program

CMS corrective measures study

CRDL contract required detection limit

CRQL contract required quantitation limit
DOE U.S. Department of Energy
Ecology Washington State Department of Ecology
EHQ environmental hazard quotient

^ EII Environmental Investigation Instruction

EPA U.S. Environmental Protection Agency

f ERA expedited response action
FS feasibility study
GPR ground penetrating radar
HCRL Hanford Cultural Resources Laboratory

Pi HEIS Hanford Environmental Information System

HPGe high purity germanium
HPT Health Physics Technician

HQ hazard quotient
HSBRAM Hanford Site Baseline Risk Assessment Methodology-

HPPS Hanford Past-Practice Strategy
ICR incremental cancer risk
IRM interim remedial measure
LFI limited field investigation
LOEL lowest observable effect level

MTCA Model Toxics Control Act
NHPA National Historic Preservation Act

NOEL no observable effects level
OVM organic vapor monitor
PCB polychlorinated biphenyl
PID photoionization detector
PNL Pacific Northwest Laboratories
QC quality control
QRA qualitative risk assessment
RCRA Resource Conservation and Recovery Act
RFI RCRA facility investigation
RI remedial investigation
RLS radiation iogging system
ROD Record of Decision
SARA Superfund Amendments and Reauthorization Act
semi-vol semi-volatile organic compound
sG specific gravity
SSO Site Safety Officer

iii
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ACRONYMS (cont)

TAL target analyte list
TBC to-be-considered
TCE trichloroethylene
TCL target compound list
UTL Upper Threshold Limit
VOC volatile organic compound
WHC Westinghouse Hanford Company
XRF x-ray fluorescence

=7-
0-,

r-R
^

::r...
r_l^
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CHEMICAL ABBREVIATIONS

As arsenic

Ba barium
Cd cadmium
Cr chromium

------ C u c.nnner
rr

Fe iron
Hg mercury
Mg magnesium
Mn manganese
Na sodium

LJ: Ni nickel
6'; Pb lead

Si silicon
Th thorium
V vanadium

hr:
Zn zinc

_ , Zr zirconium
;H tritium
'Be beryllium-7
'aC carbon- 14
22Na sodium-22
40I{ potassium

'Mn manganese-54
seCo cobalt-58
59FP iron-59

'Co cobalt-60
63Ni nickel-63
6sZn zinc-65
° Si strufliiut>i-90
9'1'c technetium-99
"Zr zirconium-99
103Ru ruthenium-103
106Ru ruthenium-106

'3°CS C"3iiijti-1.'i4

"'Cs cesium-137
140Ba barium-140
'41Ce cesium-141
146Ce cesium-144
'sZEu europium-152
•"Eu europium-154
155Eu europium-155
226Ra radium-226
228Th thorium-238
"sU uranium-235

v
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CHEMICAL ABBREVIATIONS (cont)

238pu plutonium-238
Z'BU uranium-238
231120°pu plutonium-239/240

241Am americium-241

,Qn
cr-,
t^.
^

rti

cY\
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1.0 INTRODUCTION

This limited field investigation (LFI) Report summarizes the data collection and

analysis activities conducted during the IOt3-BC-i Source Operable Unit LFi and the

Qualitative Risk Assessment of the 100-BC-1 Source Operable Unit, (WHC 1993a). A LFI

report is required, in terms of the Hanford Past-Practice Strategy (HPPS) (DOE-RL 1991),

when waste sites are to be considered for interim action as interim remedial measures (IRM).

The purpose of the report is to identify those sites that are recommended to remain as

candidates for IRMs, provide a preliminary summary of site characterization studies, to

refine conceptual model as needed, identify contaminant- and location-specific applicable or

relevant and appropriate requirements (ARARs), and provide a qualitative assessment of the

risks associated with the sites. This assessment includes consideration of whether

contaminant concentrations pose an unacceptable risk that warrants action through interim

remedial measures. Tnese objectives are described fully in the Remedial

Investigation/Feasibility Study Work Plan for the 100-BGI Operable Unit (DOE-RL 1992a).

;..^

wY" The work plan (DOE-RL 1992a) divides the site characterization activities into 12

tasks. These are subjects of the LFI summary of characterization studies. Table 1-1 lists the

12 characterization tasks and how each is addressed in the LFI report.

-- In order to iimit the size of the report and improve its readability, reliance is placed

on the referral to other documents for specific details. This document is unique in that it is

based on Hanford-specific agreements discussed in the Hanford Federal Facility Agreement

and Consent Order (Tri-Party Agreement) (Ecology et al. 1990), the HPPS, the Hanford Site
Baseline Risk Assessment Methodology (HSBRAM) (DOE-RL 1993a), and the Remedial
Investigation/Feasibility Study Work Plan for the 100-BC-1 Operable Unit (DOE-RL 1992a)

and must be viewed in this context. An IRM, for example is defined in broad terms and is

not_res+_rictPd to limited or near term actions. It allows for interim action with the final goal
of achieving final action levels. Indeed, an IRM may not be decided upon, if it is likely not

tolead to-a final Rerord-of-Decision- (ROD),A qualitati-vp riskassessment (QRA) is used

only to assess risk for an IRM determination and is not intended to define current risk or
baseline risk in a traditional sense. The final decision to conduct an IRM will rely on many
factors including the QRA, ARARs, future land use, point of compliance, time of
comphance a,biasior=aLtton, and-the-threat to-humart-hea,tu and the environment including
the threat to groundwater.

1.1 SITE BACKGROUND

The 100-BC-1 Operable Unit is one of three operable units associated with the 100
B/C Area at the Hanford Site. The 100-BC-1 Operable Unit and 100-BC-2 Operable Unit
are source operable units, which are composed of waste sites. The 100-BC-1 waste sites are
those liquid and sludge disposal sites generally associated with operation of the B Reactor.
The third operable unit, 100-BC-5, is the groundwater operable unit.
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The geographical area associated with the 100-BC-1 Operable Unit is located

immediately adjacent to the Columbia River shoreline. In general, it contains waste units

associated with the original plant facilities constructed to support B Reactor operation, as

well as the cooling water retention basin systems for both B and C Reactors. Figure 1-1

shows the approximate boundaries of the 100-BC-1 Operable Unit as defined by the waste

units it includes, and its location with respect to the other operable units. The

100-BC-1 Operable Unit encompasses approximately 1.8 km2 (0.7 mi). It lies

predominantly within Section 11, the southern portion of Section 2, and the western portion

of Section 12 of Township 13N, Range 25E. It is bound by North American Datum 1983

(NAD 83) metric Washington State plane north/south coordinates N144300 and N145650 and

east/west coordinates F564500 and E566680.

The 100 B/C Area contains two reactors: the B Reactor associated with the

100-BC-1 Source Operable Unit and the C Reactor associated with the 100-BC-2 Source

Operable Unit. The B Reactor, constructed in 1943, operated from 1944 through 1968,

^. when it was retired from service. The C Reactor, constructed in 1951, operated from 1952

until 1969, when it also was retired from service. The C Reactor shared some of the

'̂ ancillary facilities constructed for the B Reactor, such as the river water pump house and

^ reservoir and the inert gas system.

^w~ Currently, the only active facilities within the boundaries of the 100-BC-1 Operable
Unit are the 181-B river pump house, located in the northwest corner of 100-BC-1, the
182-B water reservoir and pump house, and part of the water transport system. River water

is delivered by pipeline to the 200 Area to the south and to some of the other 100 Area

facilities. The water is referred to as "export" water.

The 100-BC-5 Groundwater Operable Unit is described in the Remedial
Investigation/Feasibility Study Work Plan for the 100-BC-S Operable Unit (DOE-RL 1992b).

The results of a recently completed LFI for the 100-BC-5 Operable Unit are presented in the
Limited Field Investigation Report for the 100-BC-S Operable Unit, (DOE-RL 1993b). The
following summary of groundwater information is from that LFI. Groundwater in the
100 B/C Area flows in a northerly direction towards the Columbia River. The depth to

groundwater at high river stage ranges from 22.89 m (75.1 ft) in well 199-B4-4, located near

the B Reactor, to 15.06 m(49.41 ft) in well 199-B3-47, located due north of the 116-B-14

sludge disposal trench. The estimated hydraulic conductivities in the uppermost aquifer

range from 2 x 10'2 cm/s (50 fUd) to 5 x 10r' cm/s (15 fUd). The 100-BC-5 QRA (WHC

1993b) human health risk assessment identified bis(2-ethylhexyl) phthalate, 14C, 90Sr, "Tc,

and'H as contaminants of concern. The environmental risk assessment for aquatic toxicity

for fish from non-radioactive contaminants indicated that aluminum, Cr (hexavalent), Fe, Pb,

Hg, and bis(2-ethylhexyl) phthalate exceeded either an acute or chronic toxicity value.

Because groundwater contamination in the 100-BC-5 Operable Unit may impact the Columbia
River, the potential impact of 100-BC-1 Source Operable Unit waste sites on groundwater is

an important consideration when recommending IRMs.
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1.2 THE HANFORD PAST-PRACTICE STRATEGY AND THE 100-BC-1 LFI

Y^.

r^

[;̂ e

c*,,

The signatories to the Tri-Party Agreement (Ecology et al. 1990), i.e., the U.S.

Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and

Washington State Department of Ecology (Ecology), recognized the need for a new strategy

of Resource Conservation Recovery Act/Comprehensive Environmental Response

Compensation and Liability Act (RCRA/CERCLA) integration toprovide greater uniformity
--------- • . • the signatories•

In tis^applicabilttyaf reqviremenis to the iiatsford Site. Additronally, •̂ ^^^ ^.s^^aagreed

that proceeding with the traditional CERCLA approach would likely require too much time

and too large a portion of a limited budget be spent before actual cleanup would occur.

Another motivation for a new strategy was the need to coordinate past-practice investigations

with RCRA closure activities since some operable units contain RCRA treatment storage and

disposal facilities. This new strategy, the HPPS, is described and justified in The Hanford

Federal Facility Agreement and Consent Order Change Package (Ecology et al. 1991).

In response to the above concerns, the three parties have decided to manage and

implement all past-practice investigations under one characterization and remediation

strategy. In order to enhance the efficiency of ongoing remedial investigation /feasibility

study {RIlFS} and-RCRAfacilitY-investigationlcorrECtivt rneasure_c study (R_FI/CMS)

activities at the 100 Area of the Hanford Site, and to expedite the ultimate goal of cleanup,

more emphasis will be placed on initiating and completing waste site cleanup through interim

actions.

This strategy streamlines the past-practice remedial action process and provides new

concepts for:

• Accelerating decision-making by maximizing the use of existing data consistent

with data quality objectives.

• Undertaking expedited response actions (ERA) and/or IRMs, as appropriate, to
either remove threats to human health and welfare and the environment, or to
reduce risk by reducing toxicity, mobility, or volume of contaminants.

The HPPS describes the concepts and framework for the RI/FS process in a manner

that has a bias-for-action through optimizing the use of interim actions, culminating with

decisions on final remedies on both an operable unit and 100 Area aggregate scale. The

strategy focuses on reaching early decisions to initiate and complete cleanup projects,
maximizing the use of existing data, coupled with focused short-time-frame investigations,
where necessary. As more data become available on contamination problems and associated

risks, the details of the longer term investigations and studies will be better defined.

Figure 1-2 is a decision flow chart that shows the HPPS process. The strategy
includes three paths for interim decision-making and a final remedy-selection process for the

operable unit that incorporates the three paths and integrates sites not addressed in those
paths. An important element of this strategy is the application of the observational approach,
in which characterization data are collected concurrently with cleanup.

1-3



DOE\RL-93-06, Rev. 0

As shown on Figure 1-2, the three paths for interim decision-making are:

• An ERA path, where an existing or near-term unacceptable health or

environmental risk from a site is determined or suspected, and a rapid

response is necessary to mitigate the problem.

• An IRM path, where existing data are sufficient to formulate a conceptual

model and perform a QRA. If a decision is made to proceed with an IRM, the

process will advance to select an IRM remedy, and may include a focused FS,

if needed, to select a remedy.

• A LFI path, where a LFI can provide sufficient data to formulate a conceptual

model and perform a QRA. The data can be obtained in a less formal manner

r^ than that needed to support the operable unit ROD; however, regardless of the

C= scope of the LFI, it is a part of the RI process, and not a substitute for it.

(=2 The near-term past-practice strategy for the 100 Area provides for ERAs, IRMs, and

° LFIs for individual waste sites, grouped waste sites, and contaminated groundwater. The

®^- LFI is an integral part of the RI/FS process and functions as a focused RI for selection of^..
Q-, IRMs. The information obtained from the LFIs and interim actions may be sufficient to

perform the baseline risk assessment, and to select the remedy for the operable unit. If the

data are not sufficient, additional investigations and studies will be performed to the extent

necessary to support the operable unit remedy selection. These investigations would be
performed within the framework and process defined for RI/FS programs.

Impl_ement-3tion-of2h"MFS-at the_100-BC-1 Operable Unit began with the

development of Revision 0 of the Remedial Investigation/Feasibilfty Study Work Plan for the

100-BG1 Operable Unit (DOE-RL 1992a). As noted in Section 4.2.1 of the work plan the

three parties assigned all known and suspected areas of contamination either a high- or

low-priority, as listed in Table 1-2. The classification of sites was based on the collective

knowledge of the three parties and information contained in existing work plans. The site

classification decisions were made during joint meetings with the three parties and are

documented by meeting minutes that are part of the administrative record. Sites classified as

high-priority were thought to pose a risk(s) through one or more pathways sufficient to

recommend streamlined action via an IRM. Low-priority sites were thought not to pose

risks sufficient to recommend streamlining. The three parties agreed that:

• None of the high-priority sites pose risks that would require an ERA.

• Limited field sampling was sufficient for those high-priority sites where data
are deemed insufficient to formulate the conceptual model and support the
QRA.

• Investigative activities for the low-priority sites would be deferred to the final
RI.
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• Certain activities would be more efficient to implement at the 100 Area

aggregate or Hanford Site scale instead of the operable unit scale.

The LFI and QRA are part of the 100-BC-I RI/FS, as described by the work plan

(DOE-RL 1992a). The work plan includes the following topics that are directly applicable to

the 100-BC-1 LFI:

• operable unit site description (Section 2.1)
• physical setting (Section 2.2)
• operable unit conceptual model (Chapter 3)
• data quality objectives (Section 4.1.1)
• data needs (Section 4.1.2)
• 100-BC-1 Operable Unit sampling and analysis approach (Section 4.2.2)

• limited field investigations (Section 5.1.1)

• 100 Area aggregate studies and Hanford Site studies (Section 5.1.1).

The conceptual model for the 100-BC-1 Operable Unit was developed during the RI

scoping process. The conceptual model is presented in Chapter 3 of the work plan (Section

4.1.1) (DOE-RL 1992a). The conceptual model addresses the following:

• structure and process of the waste sites
• source of contaminants
• type of contaminants
• nature and extent of contamination
• known and potential routes of migration
• known and potential human and environmental receptors.

This conceptual model has been updated with data acquired through the LFI, and is

presented in Chapter 5 of this report.

The 100-BC-1 LFI began the investigative phase of the RI for a select number of

high-priority sites. The LFI included data compilation, non-intrusive investigations, intrusive

investigations, evaluation of information from 100 Area aggregate studies, and data

evaluation.

1.3 HISTORICAL DATA

An integral part of the RI/FS process for the 100-BC-1 Operable Unit has been the

acquisition, evaluation, and utilization of records pertaining to the construction, operation,

and decontamination/decommissioning of the reactor and related 100 B/C facilities. This

information is categorized as "historical information," and includes operations records and

reports;-ebineering-drawings,-photographs,-interviews-wit.h-fortner-or retirM nrwrntinns

personnel, and data from sampling and analysis of facilities and the local environment.

A primary reference for radiological characterization of the 100-BC-i Operable Unit

sources is a sampling study of the 100 Area performed during 1975/76 by Dorian and
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Richards (1978). In the 100-BC-1 Operable Unit area Dorian and Richards (1978) collected

samples from the retention basins, effluent pipelines and surrounding soil, retention basin

sludge disposal trenches, liquid waste disposal trenches, and the miscellaneous trenches,

cribs, and french drains located near the B Reactor. Samples of soil were collected from the

surface and from the subsurface, to a maximum of 38 ft below grade. Samples were also

collected from retention basin sludge and concrete and from effluent line scale and sludge.

The samples were analyzed for radionuclides. Inventories of radionuclides for the facilities

and sites were calculated. Results from Dorian and Richards (1978) were a major resource

used in the development of the 100-BC-1 conceptual model and LFI data needs. It should be

noted, however, that only concentrations and inventories of selected radionuclides were

reported in the 1975/76 study. In particular, 'Ni, which is generally present at activities on

the same order of magnitude as 'Co, was reported for only some samples; 99Tc, detected in

100 B/C Area groundwater wells, was not evaluated; and daughter product radionuclides of

'Sr and "'Cs, which have approximately the same activities as the parent nuclides, were not

included in summaries of total activity.

1.4 100 AREA AGGREGATE STUDIES

The 100 Area aggregate studies and Hanford Site studies provides integrated analyses

of selected issues on a scale larger than the operable unit, such as the Hanford Site

background study. The 100-BC-5 Work Plan (DOE-RL 1992b) addresses activities common

to the 100 Area such as a river impact study, a shoreline study, an ecological study, and a

-cultural -resource stttdy. - Titese studies-provide -data-to- be- used in the-LFI. -- Final remedy

selection will be based on the procedures and policies in place at the time of the selection.

Results of the Hanford Site background study, the 100 Area ecological study, and cultural

resource study that are applicable to the 100-BC-I LFI are summarized below.

1.4.1 Hanford Site Background

Results of the characterization of the natural chemical composition of Hanford Site

soil samples is presented in Hanford Site Background: Pan 1, Soil Background for

Nonradioactive Analyses (DOE-RL 1993c). This characterization is based on the chemical
analysis of inorganic constituents from more than 200 samples. The characterization

included an analysis of physical properties and factors that might affect the natural soil

chemical composition, as determined by regulatory protocols. Hanford Site soils have not
been characterized sufficiently to establish the natural concentrations of the following types
of constituents: volatile organic compounds (VOC), semi-volatile organic compounds
(semi-vols), pesticides and polychlorinated biphenyls (PCB), and radionuclides.

Table 1-3 presents the lognormal distribution 95th percentile of the data for a
lognormal distribution and the 95 % confidence limit of the 95th percentile of the data
distribution for inorganic analyses of Hanford Site soils (DOE-RL 1993c). The 95%
confidence limit of the 95th percentile of the data distribution, abbreviated as the 95% upper
threshold limit (UTL) is one way to define threshold levels. The 95% UTL values for
inorganic constituents have been utilized in the 100-BC-1 QRA (WHC 1993a) to establish
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site potential contaminants of concern. An inorganic constituent at a site is considered a

contaminant if the reported concentration exceeds the 95% UTL values. Because sitewide

background levels for organic and radionuclide constituents have not been established

(DOE-RL 1993c) all detected concentrations of these constituents were considered in the

QRA as potential contaminants of concern.

1.4.2 Ecological Analysis

The 100 Area operable units, which cover a total area of 1834 ha (18.3 kmZ) are

tonoeranhicallv and environmentally similar. Each is situated along the Columbia River

bank, with the reactor located on a high gravel terrace left by the recession of glacial

floodwaters at the end of the Pleistocene. Shoreline areas grade from steep banks with

narrow cobble beaches to broad, stepped, well-defined floodplain terraces with gently sloping

0..., beaches. The floodplain terraces consist of sand deposited during the Holocene and occur on

-^ at least two levels, one dating to the early or middle Holocene and another representing the

later Holocene. Inland areas are broad flats broken only by stabilized dunes. The area from

Q-- ------ west-of-the 100-N-Area-to the western edge-ofthe-lOQ-DAreadiffers from this general

^ paflern. The large, rounded gravel mounds in that vicinity are chaotic ripple marks produced
by the rush of catastrophic Pleistocene floodwaters.

Vegetation in the 100 Areas is dominated by cheatgrass (Bromus tectorum), with
scattered big sagebrush (Artemisia tridentata), tumble mustard (Sysimbriam spp.), Russian
thistle (Salsola kalt), rabbit brush (Chrysothmnnus spp.), and needle and thread grass (Stipa
comata). Small groves of deciduous trees and shrubs, usually black locust (Robina
pseudo-acacia), willow (Salix spp.), and mulberry (Moras spp.) grow along the river bank at
J -f _ _G _f ._ iL . L • J

me sire or early cwenncm-cemury nulucsicaub.

Ecological surveys and sampling related to CERCLA have been conducted in the 100

Areas and in and along the Columbia River adjacent to the 100 Areas. Sampling included

plants with either a past history of documented contaminant uptake or an important position
in the food web, such as river algae, reed canary grass, tree leaves, and asparagus. In
addition, samples were collected of caddisfly larvae (next step in the food chain from algae),

burrow soil excavated by mammals and ants at waste sites, and pellets cast by raptors and

coyote scat, to determine possible contamination of the upper end of the food chain. The

results of these sample analyses are being compiled and will be presented in separate
documents. Other sampling results generated by site-wide surveillance and facility

monitoring programs will also be used in the evaluation of ecological contamination. The

ecological samples that have been evaluated at this time show no noticeable contamination
within the 100 B/C Reactor area, but do indicate contamination in samples from between the
100 B/C and 100 K Areas, downriver from the 100 K Area, and in the 100 N Area. Initial
samples from trees near the 100 K Area contained 35 and 6.5 pCi/g 90Sr. While this level of
contamination is not of high concern, additional samples were taken from the same area to
verify the relative range of these levels. This second round of sampling (12 samples) showed
up to 88 pCi%g 'Sr.
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In addition, bird, mammal, and plant surveys were conducted and reported in

Sackschewsky and Landeen (1992). Current contamination data has been compiled from

other sources, along with ecological pathways and lists of all wildlife and plants at the site,

including threatened and endangered species. This information has been published in Weiss

and Mitchell (1992).

1.4.3 Cultural Resources Review

In compliance with Section 106 of the National Historic Preservation Act (NHPA),

and at the request of Westinghouse Hanford Company (WHC), the Hanford Cultural

Resources Laboratory (HCRL) conducted an archaeological survey during Fiscal Year 1991

of the 100 Area reactor compounds on the DOE Hanford Site (Chatters et al. 1992). This

nr survey was conducted as part of a comprehensive cultural resources review of the 100 Area

CERCLA operable units in support of CERCLA characterization activities. The work

$ included a literature and records review and pedestrian survey of the project area following

procedures established in the Hanford Cultural Resources Management Plan (PNL 1989).

The 100 B/C Area consists of approximately 441 ha, of which nearly 30% (133 ha)
R...,

was surveyed. Most of this operable unit is on the gently sloping Pleistocene terrace ranging

from 133 m above sea level on the north edge to 153 m above sea level at the southern

boundary. The remainder of the area is a steeply sloping bank (1:10, i.e. 10%, grade) that

extends down to the Columbia River shoreline. An extensive gravel beach is exposed along

the north boundary of the operable unit at low water: On the upstream end of the operable

unit, the bank is less steep, broadening into a gently sloping (1:50, i.e., 2%, grade) gravel

flat, 150 m wide. Archeological survey efforts were concentrated along the shoreline and the

undisturbed periphery around the reactor complex.

Two archaeological sites (H3-17 and 45BN446) and a single isolated artifact

(45BN430) were located within the 100 B/C Area. Site H3-17 is located on the high terraces

occupied by the reactor facilities and may be affected by CERCLA characterization studies.

Site 45BN446 is at risk because it may be located near frontage roads or launch facilities and

may be affected indirectly by CERCLA activities.

Evaluation of the significance of all sites discovered in fiscal year 1991 will be

conducted in the future. The DOE is currently considering negotiating a programmatic

agreement with the Washington State Historic Preservation Office, the Advisory Council for

Historic Preservation, and affected Native American Tribes to aid in the mitigation of affects

to significant historic properties that are within or affected by contamination from CERCLA

operable units. All work and road building associated with CERCLA characterization of the

100 Areas will be reviewed by HCRL and DOE personnel and plans will be adjusted to

avoid impacts to cultural resources whenever possible.
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Figure 1-1 Map of the 100-BC Area

Showing Source and Groundwater Operable Units
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Table 1-1 100-BC-1 Operable Unit Characterization Activities (page 1 of 2)

r.t
^_•;

c?°

Task Title Where Addressed

1 Project Management Accomplished throughout project

2 Source Investigation See subtasks below

2a Source Data Compilation and Background information is incorporated into the work

Review plan, QRA and LFI reports as appropriate.

2b Surveying Coordinates and locations of sampling sites are
documented in the LFI report (Chapter 3).

2c Field Activities Source sampling results for the 116-C-5 retention
basins are in the LFI report.

2d Source Sample Laboratory Analytical results and data validation are documented
Analysis and Data Validation in data validation reports referenced in Chapter 2 of

LFI report

2e Source Data Evaluation The data was evaluated for use in the QRA and also
evaluated in the LFI report.

3 Geologic Investigation Coordinated through the 100-BC-5 operable unit tasks.

4 Surface Water and Sediments Not applicable to 100-BC-1
Investigation

5 Vadose Zone Investigation See subtasks below

5a Data Compilation See subtask 2a

5b Borehole Soil Sampling and Results of the borehole investigations and borehole logs
Logging are presented in the LFI report (Chapter 3).

Sc ------ --Soil Sample A.ttalysis Theanal-ysis and validation are documented in the data
validation reports referenced in LFI report (Chapter 2).

5d Geophysical Logging The results of the geophysical logging are reported in
the LF1 report (Chapter 3, and Appendix B).

5e Data Evaluation The data was evaluated for use in the QRA and also
evaluated in the LFI report.
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Table 1-1 100-BC-1 Operable Unit Characterization Activities (page 2 of 2)

t.-<.

^

ne';

i~g^

Task Title Where Addressed

6 Groundwater Investigation Performed as part of the 100-BC-5 operable unit
activities.

' Air investigation Ruutine health and safety monitoring was performed
during the field activities.

8 Ecological Investigation A discussion of the ecological investigation is included
in the LFI report (Section 1.4.1).

9 Other Tasks See subtask below

9a Cultural Resource A discussion of the cultural resource investigation is
Investigation included in the LFI report (Section 1.4.2).

10 Data Evaluation Evaluation and interpretation of the data is
accomplished in the QRA and LFI reports. The
evaluation of the data for other purposes such as Large
Scale Remediation, FS activities and treatability testing
is ongoing.

11 Risk Assessment The data generated during the LFI was used in the
QRA and will be used in the baseline risk assessment
in the future.

11a Human Health Evaluation QRA and summarized in LFI report (Chapter 4)

11b Ecological Evaluation QRA and summarized in LFI report (Chapter 4)

12 Verification of Contaminant- ARARs will be addressed in the FS report and FFS
and Location-Specific report.
ARARs. ARARs also discussed in LFI report (Chapter 3).

ARAR - Applicable or Relevant and Appropriate Requirements
FS - Feasibility Study
FFS - Focused Feasibility Study
LFI - Limited Field Investigation
QRA - Qualitative Risk Assessment

1T-lb



DOE\RL-93-06, Rev. 0

Table 1-2 100-BC-1 Operable Unit High-Priority Sites and Low-Priority Sites

Sites

P^^3

116-B-1 Trench'

116-C-1 Trench*

116-B-11 Retention basin*

116-C-5 Retention basin'

116-B-2 B-reactor fuel storage basin trench'

116-B-3 Pluto cnb-

116-B-5 Maintenance shop and decon pad crib'

116-B-7 Process effluent outfall'

132-B-6 Process effluent outfall'

132-C-2 Process effluent outfall'

Process pipe ( sludge)*

ptp^Process I\ sc
+n+

116-8-13/14 RetenSior, baaitt sludge trecches*

118-B-5 Ball 3x burial ground

116-B68 Crib'

116-8-4 Dummy decontamination french drain'

116-B-9 French drain

116-B-10 Dry well

116-B-12 Crib*

118-B-7 Solid waste burial site

132-B-4/5 Demolished facility

116-B-6A Crib*

118-B-10 Solid waste burial ground

128-8-3 Bum Pit

126-B-2 Clearwells

1607-B1 Septic system

1607-B2 Septic system

1607-B3 Septic system

1607-B4 Septic system

1607-B5 Septic system

1607-B6 Septic system

1607-B7 Septic system

1716-B Gas station/gatage area

Underground chemical tanks

Coal ash storage yard

Electrical facilities

_120-B-1 Battery acid sump

126-R-1 Ash pit

126-B-3 Coal pit demolition and inert waste landfill

128-B-1 Burning pit

128-B-2 Sand blast disposal site .

183-B Filter plant

118-B-9 Storage building

= Additional sampling conducted as part of a limited field investigation

= Additional data from an analogous facility

= Selected sites in 100-BC-1 and 100-BC-2 sampled for contamination by polychlorinated biphenyl
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Table 1-3 Summary Statistics and Upper Threshold Limits

for Inorganic Analytes

Analyte 95% Distribution' (mg/kg) 95% UTL"(mg/kg)

Aluminum 13,800 15,600

Antimony NR- 15.71

Araenic 7.59 8.92

Barium 153 171

Beryllium 1.62 1.77

i NR 0'6Ci`umCadm

Calcium 20,410 23,920

Chromium 23.4 27.9

Cobalt 17.9 19.6

Copper 25.3 28.2

Iron 36,000 39,160

Lead 12.46 14.75

Magnesium 7,970 8,760

Manganese 562 612

Mercury . ' 0.614 1.25

Nickel 22.4 25.3

Potassium 2,660 3,120

Selenium NR 5<

Silver 1.4 2.7

Sodium 963 1,290

Thallium NR 3.7'

Vanadium 98.2 111

Zinc 73.3 79

Molybdenum NR 1.4`

Titanium 3,020 3,570

Zirconium 47.3 57.3

Lithium 35 37.1

Ammonia 15.3 28.2

Alkalinity 13,400 23,300

Silicon 108 192

Fluoride 6.4 12

Chloride 303 763

Nitrite NR ? 1'

Nitrate 96.4 199

Ortho-phosphate 3.7 16

Sulfate 580 1,320

Source: DOE-RL 1993c

NR= Not Reported

• 95th percentile of the data for a lognormal distribution

° 95% confidence limit of the 95th percentile of the data distribution

Limit of detection
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2.0 INVESTIGATIVE APPROACH

The I00-BC-1 LFI utilized intrusive and non-intrusive methods to investigate all the
high-priority sites identified in the work plan (DOE-RL 1992a). Intrusive methods included
sampling and subsequent analysis of soil and sediment, and borehole geophysical logging.
Non-intrusive methods included ground penetrating radar (GPR) surveys, evaluation of data
collected from analogous sites by LFIs at other 100 Area operable units, evaluation of
historical data, and a QRA. The GPR surveys were used solely to establish the location of
boreholes. Intrusive sampling activities took place at sites 116-B-1, 116-B-2, 116-B-3,
116-B-5, and 116-C-5. Data from intrusive LFI investigations of analogous sites in the 100-
DR-1 Operable Unit and 100-HR-1 Operable Unit were applied to the LFI evaluation of the
100-BC-1 sites such as the outfall structures, 116-B-12 crib, and 116-B-4 french drain. Each
of the reactors and their support facilities in the 100 B/C, 100 H, and 100 D/DR Areas are
similar in construction and use. An analogous site is a site associated with one of the other
100 Area reactors which has a similar process history, waste stream. and expected suite of
contaminants to a site in the 100-BC-1 Operable Unit. An analogous site does not
necessarily have the same geology or contaminant concentrations. Table 2-1 presents 100
Area analogous sites. Non-intrusive investigations of the other 100-BC-1 high-priority sites
relied on historical data from past sampling and analysis, such as Dorian and Richards
(1978), and process knowledge. Table 2-2 lists the LFI approaches applied to the high-
priority sites.

Intrusive investigations of the 100-BC-1 Operable Unit high-priority sites were
performed using two sampling methods. Boreholes were drilled and vadose zone samples
collected at four liquid waste disposal sites, i.e., cribs and trenches, to identify the nature
and vertical extent of contamination. Test pits were excavated to sample sludge deposits in
the 116-C-5 retention basins and also to sample a potentially contaminated area outside of the
116-C-5 west retention basin where there was historical evidence of contamination caused by
effluent overflow.

Intrusive investigations of the 100-BC-1 Operable Unit low-priority sites were
performed using manual surface sampling. Surface soils at a non-waste site location and at
selected electrical facilities were sampled manually. The samples collected at the non-waste
site location were analyzed for the same analytes as the waste site samples. The data are
provided for information only. Surface soils at electrical facilities in the 100 B/C Area that
were visibly contaminated were sampled to investigate the presence of PCB contamination.
This sampling was not part of the 100-BC-1 LFI; these facilities are not under consideration
as IRM candidates and the facilities are low-priority sites. The data are presented for
information only.

The investigative methods utilized are proven methods which allow appropriate
sample extraction. After the desired samples were taken, they were shipped off site for
laboratory analysis. The analytical results were returned for validation and evaluation. The
following sections describe the LFI process in detail.
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2.1 BOREHOLES

Four vadose zone boreholes were drilled through high-priority liquid waste sites
during the 100-BC-1 LFI. Additional boreholes were also drilled as part of the 100-BC-5
LFI. Boreholes were advanced using cable tool drilling methods and sampled with
split-spoon samplers in accordance with the Description of Work for the 100-BC-1 Operable
Unit Vadose Investigation Activities (Day 1992). Cable tool drilling was used for this task
because of the gravels, cobbles and boulders common to the operable unit, and because the
quantity of drilling residuals is minimal and can be easily controlled compared to other
drilling methods. Detailed procedures for borehole drilling are described in the
Environmental Investigations and Site Characterizatfon Manual, Environmental Investigation
Instruction (EII) 6.7, (WHC 1988).

Target depths for the boreholes were established based on process knowledge and
historical records. These information sources provided the expected depth below grade of
the specific liquid waste structure/facility. The boreholes were drilled through the bottom of
the trench or crib structure into the underlying native sediment and advanced until field
screening instruments indicated that contamination was less than the screening action levels in
two consecutive samples removed from the borehole. Section 2.6 provides details of the
field screening methods. The maximum allowed total depth of any vadose zone boreholes
was restricted to no more than 1.5 m (5 ft) below the water table. After total depth of a
borehole was reached a spectral gamma geophysical log was run, and the borehole was
abandoned in accordance with EII 6.7 (WHC 1988).

2.2 TEST PITS

Two types of test pits were dug, both at the 116-C-5 retention basins. One test pit
was excavated outside the west retention basin to investigate an area where effluent leaked
from the basin. Three test pits were excavated inside the east and west basins to sample
sludge that is present on the steel basin floor. The test pits were dug in accordance the
Source Investigation Field Activities for the 100-BC-1 Operable Unit Description of Work
(Stankovitch 1992) and ElI 5.2, Appendix I (WHC 1988) using a backhoe bucket to extract
the soil material and to remove fill material that overlies the retention basin sludge. Samples
of the retention basin sludge were collected manually using a stainless steel spoon in
accordance with EII 5.2, Appendix A (WHC 1988), after the fill was removed. Samples at
the vadose test pit were taken from the bucket as described in Section 2.7.2.

2.3 SURFACE SAMPLING

Surface sampling of soils was performed in accordance with EII 5.2, Appendix A
(WHC 1988) at the non-waste site location described in Section 3.23 and at selected
electrical facilities discussed in Section 3.24. This sampling was performed manually using
decontaminated stainless steel spoons and bowls. Discrete and composite samples were
collected. Specific details for sampling are provided in Sections 2.7.3 and 2.7.4.
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2.4 PHYSICAL PROPERTIES SAMPLING

Physical_properties samples were

for the 100 Areas", Attachment 1 of the

1992a). The physical property samples

American Society for Testing and Mate
calculated:

taken in support of "EPA Physical Sampling Criteria
100-BC-1 Operable Unit Work Plan (DOE-RL
were analyzed for the following parameters using

rials (ASTM) methods. Bulk density and K„n.= were

• bulk density

• particle size distribution (ASTM D422-63)

• moisture content (ASTM D2216)

• moisture retention (ASTM D2325-68, D3152-72)

• -saturated'nydcauiic conductivity (-tf^a) (ASi1vi D2434-68)

unsaturated hydraulic conductivity (K„osa) at 10% moisture content after full
saturatinn.

2.5 GEOPHYSICAL BOREHOLE LOGGING

The WHC high resolution, passive spectral gamma-ray radiation logging system
(RLS) was used to perform geophysical borehole logs during the 100-BC-1 LFI in
accordance with ElI 11.1 (WHC 1988). The RLS borehole surveys identify the presence of
man-made gamma-ray emitting radionuclides, their concentration, and location in the
borehole interval. The system provided graphs of radionuclide concentration in pCi/g versus
depth for each man-made radionuclide identified in the vadose boreholes. The concentrations
and locations of naturally occurring gamma-ray emitting isotopes of potassium, uranium, and
thorium are also recorded during the RLS surveys.

The RLS system includes a liquid nitrogen-cooled high purity germanium (HPGe)
detector or sonde, a cable and draw works system which moves the sonde in the borehole
and records the depth of the sonde, instrumentation and data recording systems, computers
and associated software, calibration_ systems, and data manipulation software. The RLS
system is truck-mounted. The HPGe sonde and the RLS were set up in the standard
configuration which is designed to detect low decay activities (low concentrations) of
radionuclides. In this configuration the RLS has frequently shown a minimum activity
detection capability of 0.3 pCi/g for radionuclides that emit gamma-rays with energies above
500 keV and number of gammas per decay above 50%. The maximum activity that the RLS
has detected in the standard configuration is about 10,000 pCi/g. The maximum decay
activity detected by the RLS during the 100-BC-1 LFI was 1000 pCi/g of 137Cs in borehole
116-B-3. Copies of borehole spectral gamma-ray geophysical logs which were obtained
during limited field investigations in 100-BC-1 Operable Unit are in Appendix B. The

2-3



DOE\RL-93-06, Rev. 0

complete results of borehole spectral-gamma ray geophysical are presented in Spectral
Gamma-Ray Log Report for 100 Area Borehole Surveys (WHC 1993c).

2.6 FIELD SCREENING

During drilling, sediments were continuously screened using portable on-site
instruments for radionuclides and VOCs (DOE-RL 1992a). The screening was used to assist
in the selection of sample intervals and borehole total depths. The field geologist screened
for VOCs using an organic vapor monitor (OVM) that was used, maintained, and calibrated
consistent with ElI 3.2 (WHC 1988) and EII 3.4 (WHC 1988). The action level for volatile
organic screening was 5 ppm above background.

^a Radionuclides were also screened per EII 3.4 (WHC 1988). Radionuclide screening
was performed by the field geologist or field team leader using a Ludlum model 14-C

m- scintillation counter to measure levels of beta-gamma (0y) activity. The field geologist
r...,`. recorded screening results in the borehole log per EII 9.1 (WHC 1988): The action level for

radionuclide screening was twice background, except at the 116-B-3 site, as described in
Description of A'ork for the 100-BC-1 Operable Unit Vadose Investigation Activities (Day
1992). Because the 116-B-3 site background was 5000 cpm $y, a condition attributable to
nearby B Reactor, the action level was established as 7200 cpm Sy (Day 1992).

Chromium screening was performed on sediment collected at borehole total depth
--- - using a portable hexavalent Cr test kit per EII 3.4 (WHC 1988). The Cr screening was done

for informational purposes only and was not used.to make decisions in the field.

2.7 SOIL AND SLUDGE SAMPLING

Soil sampling intervals in boreholes and test pits were selected on the basis of field
screening results and the predicted waste site target depths. Soil removed from the borehole
or test pit was screened continuously for VOCs and radioactivity. The borehole or test pit
was deepened until either sediment was encountered that exceeded the field screening action
level, or the maximum expected waste site target depth was reached. Once action levels
were exceeded, sampling then continued at 1.5 m(5 ft) intervals until either two consecutive
sample intervals did not exceed the action level, or the borehole had reached a depth 1.5 m
(5 ft) below the water table. If sediment did not exceed the action levels and the maximum
expected waste site target depth had been reached, sampling then continued at 1.5 m(5 ft)
intervals until two consecutive samples did not exceed the action levels.

2.7.1 Vadose Boreholes

Samples were collected using a split-spoon sampler per the 100-BC-1 Operable Unit
Work Plan (DOE-RL 1992a) and EII 5.2, Appendix B (WHC 1988). Soil cuttings were
continuously screened per the criteria stated in Section 2.6 from the surface to the final
depth.

2-4



DOE\RL-93-06, Rev. 0

2.7.2 Test Pits

Samples from the vadose zone test pit were collected directly from the backhoe bucket
using hand tools and standard soil sampling techniques per EII 5.2, Appendix I (WHC 1988).
A bucket of soil was removed from the desired sampling interval and brought to the side of
the test pit for sampling. Samples were collected from soil in the middle of the bucket, away
from the bucket sides. Excavated soil was continuously screened per the criteria stated in
Section 2.6 from the surface to the final depth. Sample depths were estimated using
measured dimensions of the backhoe bucket and arm.

Samples of sludge from the retention basin test pits were collected manually from the
sludge layer using hand tools and standard soil sampling techniques per EII 5.2, Appendices
A and I (WHC 1988), after the backhoe had removed overlying fill material.

2.7.3 Non-Waste Site Soil Sampling

Two surface soil samples were collected at a location about 0. 1 mile east of the
railroad crossing on Route 1 (B Avenue) (Figure 1-1). At each sample location the 0.0 to
0.5 ft interval below land surface (bls) was removed with a stainless steel spoon that had
been decontaminated per Ell 5.5 (WHC 1988). The sample was then collected from the 0.5
to 1.0 ft bls interval using a second, decontaminated stainless steel spoon per ElI 5.3 (WHC
1988). Soil for VOC analysis was collected and bottled first. The remaining sample bottles
were filled after sufficient soil was collected into a decontaminated stainless steel bowl and
homogenized. The sampling was performed in accordance with EIIs 5.1, 5.2, 5.4, 5.5, and
5.11 (WHC 1988).

2.7.4 Electrical Facility Sampling

Surface soil that appeared visibly contaminated, e.g., appeared oil-stained or
discolored, was selected for sampling. The samples were collected in accordance with ElI
5.2, Appendix A (WHC 1988). Sample collection activities were documented in a field
logbook number WHC-N-429-1.

2.8 SAMPLE ANALYSIS

Samples collected from the boreholes and test pits for chemical analysis were
anaiyzed for the fuii suite of CERCLA Contract Laboratory Program (CLP) Target
Compound List (TCL) and Target Analyte List (TAL) constituents, specific anions that may
be present, and radionuclides. The CLP TCL constituents are VOCs, semi-vols, pesticides,
and PCBs. The CLP TAL constituents include metals and cyanide. Chemical analysis was
conducted using CLP methods. Appendix A presents a summary of the analytical data set.

Samples. from electrical facilities were analyzed for PCBs following CLP protocols
using EPA SW-846 Method 8080 (EPA 1987).
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Analytical methods, routine analytical detection and quantitation limits, and precision
and accuracy specified for the methods are listed in Table QAPjP-1 of the Quality Assurance
Project Plan in the 100-BC-1 Operable Unit Work Plan (DOE-RL 1992a).

2.9 DATA VALIDATION

Data validation was performed by a qualified independent participant contractor. The
validation responsibilities are defined in associated statements of work. All validation was
performed in compliance with WHC Sample Management Administration Manual (WHC
1990), Section 2.2 for organics analyses, Section 2.1 for inorganic analyses and Section 2.3
and 2.4 for radionuclide analyses. All data packages were assessed. The chemical and
radionuclide data were validated. The physical property data were not validated. The
following reports present the data validation process:

• Data Validation Repotr for the 100-BC-1 Operable Unit Vadose Boreholes
(WHC 1992a).

• Data Validation Report for the 100-BC-I Operable Unit 116-C-S Test Pit
(WHC 1992b).

• Data Validation Report for the 100-BC-1 Operable Unit Vadose Test Pit
Samples (WHC 1992c).

• Data Validation Repord forshe_ I()O-BC-1-Operahle-Unit-Electrical Fa.,^ilities- ---
(WHC 1992d).

• Data Validation Report for the 100-BC-S Operable Unit Soil Sampling
(WHC 1992e).

• Data Validation Report for the 100-DR-1 Operable Unit Vadose Sampling
(WHC 1992f).

• Data Validation Report for the 104-HR-1 Operable Unit Vadose Boreholes
(WHC 1992g).

In addition to the data validation identified above, the LFI data were evaluated for use
in the LFI and QRA. The data evaluation process is discussed below.

The first step in the data evaluation process was to develop a detailed inventory of all
samples collected for the LFI. This information was gathered from the project sample list,
borehole logs, sample tracking sheets, and sample location maps. Multiple information
sources were reviewed as no one source contained all required information.

The second step was to compile and review the analytical data. This was done to
verify that validation results are incorporated into the analytical database and that data
qualifiers are listed. Rejected data were assigned the qualifier "R". Data rejected for major
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qual:ty
. . .

-defietenctes (e.g: technical concerrrs)-were-not used, however data rejected for
administrative reasons, (e.g., calibration data delivered late) were used after the calibration
data became available and the sample and corresponding calibration data were reviewed.
Sources of data for the evaluation were Hanford Environmental Information System (HEIS),
CLP analysis data disks, validated analytical reports, i.e., "form 1" sheets, and CLP data
packages.

The third step was to review trip, equipment, and field blank data to determine if
sample data detections were due to sources other than media contamination. This review was
conducted using the EPA's "five or ten times rule". The ten times rule applies to common
laboratory contaminants, e.g., 2-butanone, acetone, methylene chloride, toluene, and
common phthalate esters. Detected concentrations of common lab contaminants had to be
greater than 10 times their corresponding blank value to be considered valid. Detected
concentrations of other contaminants had to be greater than five times their corresponding
blank value to be considered valid.

r^

One result of the data evaluation and validation process is the assignment of data
qualifier letter codes to individual analytical results. The following qualifier letter codes

e`. were applied to data from the LFI:

`'"" • "U" indicates that the analyte was analyzed for and not detected. The
numerical value reported is the contract required detection limit (CRDL) or the
contract required quantitation limit (CRQL). Contract required detection limits
apply to EPA CLP protocol analyses of inorganic constituents and to detection
limits established by WHC for radionuclide analyses. Contract required
quantitation limits apply to EPA CLP protocol analyses of organic
constituents. Sample quantitation limits and sample detection limits may be
lower or higher than CRQLs or CRDLs, depending on instrumentation,
mufriv enA rnnrunt.-^:n.. f-f-
i..YLiaA, LLLY MVIn.L..ILLI4LLVIL L6L.lVL3.

• "J" indicates that the analyte was analyzed for and detected. The
concentration reported is an estimate due to identified quality control (QC)
deficiencies. For example, if the amount present is less than either the CRDL
or CRQL, the concentration reported is considered an estimated value.

• "UJ" indicates the analyte was analyzed for and not detected. The detection or
quantitation limit for the sample can only be estimated due to identified QC
deficiencies.

• "JN" indicates the analyte was analyzed for and that there is presumptive
evidence for the presence of the analyte. The concentration reported is
considered an estimate usable only for information purposes.

• "E" indicates the analyte was analyzed for and detected at a concentration
outside-the cali6ration-range-0f-the-instr•,:ment. 'TMe reported concentration is
an estimate possibly containing significant error.
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• "R" indicates that the data were rejected during validation by the independent
contractor because of quality assurance problems or for administrative reasons.
Many sets of data from radionuclide analyses were marked "R" during the
validation process because the instrument calibration data arrived late from the
analytical laboratory. Evaluation of the radionuclide analytical results and the
calibration data during the qualitative risk assessment indicated the analytical
data were usable, although the "R" qualifier code was retained.

• "B" indicates that the analyte was detected in the sample and in the blank
associated with the sample.

Data marked with "J" or "R" qualifiers were used for the LFI and QRA as were data
that had no qualifiers attached. Data that were marked with "U" or "UJ" qualifiers were not
used. Data that were marked with "B" qualifiers were evaluated using the EPA five and ten
times rule to assess if they were usable.

-r^.
^
^-^

^^.,
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Table 2-1 100 Area Analogous Sites

t•'-_
4e, i

z+^,

Waste Site Description 100-B/C Area Site 100-D/DR Area 100-H Area Site
Site

Process Effluent Disposal Trench 116-B-1 116-DR-1 116-H-1
116-DR-2

Fuel Storage Basin Trench 116-B-2 116-D-1a none
116-D-Ib

bummy Decontamination French Drain 116-B-4 none 116-H-3

Process Effluent Retention Basin 116-B-11 116-D-7 116-H-7
116-C-5 116-DR-9

Reactor Confinement Seal Pit Drainage none 116-D-9 116-H-9
Crib

Process Effluent Outfall Structure 116-B-7 116-D-5 116-H-5
132-B-6 116-DR-5
132-C-2

Process Effluent Pipelines Process Effluent Process Effluent Process Effluent
Pipelines Pipelines Pipelines

Effluent Pumping Station none 132-D-3 132-H-3

Exhaust Air Filter Building 132-84 117-D 132-H-2

Pluto Crib 116-B-3 116-D-2a 116-H-4
116-C-2

Gas Recirculation Building 132-B-5 115-D none
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Table 2-2 LFI Investigation Activities for 100-BC-1 Operable Unit High-Priority Sites
(page 1 of 2)

Site Name - Siu Comments LFI Approach

116B-1 Effluent disposal trench - Received high activity effluent produced by B, C, P, 0, F,
61m x 9m x Sm deep failed fuel elements R, H

116-C-1 Effluent disposal trench - Received high activity effluent produced by H. AB, AC,
152m x ISm x Sm deep failed fuel elements AG, AF, AR

1168-11 Retention basin - Held cooling water effluent from B Reactor for H, AS, AC,
142m x 70m x 6m deep cooling/decay before release to the Columbia AG. AF, AR

River

116-C-S Retention basins (two) - Held cooling water effluent from B and C T, C, H, F, E
101m diameter x 5m deep Reactors for cooling/decay before release to the

Columbia River

116-8-2 Fuel basin storage trench -23m x Received high activity water from B Reactor B, C, G, F, R,
3m x 5m deep fuel storage baain; water contaminated when fuel H

element was cut in half

116B-3 Pluto crib - Received high activity effluent from B Reactor B, C. G, F. H
3m x 3m x 3m deep process tubec contaminated by fuel element

failures

116-B-5 Crib - Reccived low-level waste from contaminated B, C, G, F, R,
26m x Sm x 3m deep maintenance shop and decontamination pad in H

108-B building including liquid tritium waste

116-B-7 and Outfall structures - Dischargcd cooling water effluent and process AB, AC, AG,
132-B-6 sump 8.2m z 4.2m x 6.4m deep sewer effluent to Columbia River AF, H

132-C-2 Outfall structure - Discharged cooling water effluent and process AS, AC, AG,
sump 8.2m x 16m x 6.4m deep sewer effluent to Columbia River AF, AR, H

Process Total length about 2100m, pipe Transported reactor cooling water from reactors AC, AF, AT,
Effluent diameter 76cm, 122cm, and to retention basins, outfall structures, 116-B-1 H
Pipelines 167cm, buried 6m bls and 116C-1 trenches

116-8-13 South sludge trench - Received sludge from I lb&I l retention basin H
15m z ISm x 3m deep

116-B-14 North sludge trench - Received sludge from 116-B-11 retention basin H
37m x 3m x 3m deep

118-B-14 Burial ground - Probably used as burial ground for activated H
15m x 15m x 6m deep reactor components

116-B-6B Crib - Received radioactive liquid waste from H
4m x 2.4m x 2m deep equipment decontamination at I I I-B building

decontamination station

116-B-4 I French drain - Received spent acid from dummy AC, AS, AG,
- --I 1.2m z 6m deep - - decontamination facility .^ I AF, AR, H
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Table 2-2 LFI Investigation Activities for 100-BC-1 Operable Unit High-Priority Sites
(page 2 of 2)

Site Name - Siu Comments LFI Approach

116B-9 French drain - Received waste water from P-10 storage H
1.2m x 0.9m deep building drain

1168-30 Dry well - Received liquid decontamination wastes H
0.9mx- 2m-dzry

I16B-12 Confinement seal crib - Received drainage from confinement seal AS, AC, AG, AF, AR
3m x 3m x 3m deep system in I 17-B building seal pits

I I8-B-5 Ball 3X burial ground - Highly contaminated reactor components H
ISm ; 3m ; 3m A_T !enov.A fr,.... n V-ac,or

I1g-B-7 Burial ground - Miscellaneous solid waste, e.g., H
2m x 2m x 2m deep decontamination materials and associated

equipment

132-B-4 Demolished building - l8m x 12m Contaminated building demolished in H
x I Im high place, buried, covered with fill
and tunnels -
58m long

132-8-5 Demolished building - Contaminated gas recirculation building H
51m x 22 - 30m x demolished in place, buried, covered with
9.5m tall fill

I16B-6A Crib - Radioactive waste from equipment H
3.7m x 2.4m x decontamination at 111-B equipment
4.6m deep decontamination station

12g-B-3 Coal ash and demolition waste Coal ash and demolition waste, site also H
site - used for burning of offce waste, waste
siu undefined paint, and solvent

126-13-2 Clear wells - Demolition waste from above ground H
229m long x 41m wide portion of the pump room

his - below land surface

A - Information from analogous site in 100 Area. The types of information are identified by a second letter code, i.e.. B,
C, F, G, and R. to form a two letter identifying code for data, e.g., AB, AC, AG, AF, and AR. Data typea corresponding
to letters B, C, F, G, and R are identified below.
B= Vadose zone borehole - drilling, geologic logging, and sampling
C - Chemical and radionuclide analysis of samples

P - Physical properties analysis of samples
G- Borehole spectral gamma-ray geophysical log
F= Field screening for radioactivity, volatile organic compounds, and hcxavalent Cr
R= Ground penetrating radar to position borcholes
T = Tut pits
H: Analysis of historical data including prior sampling and radiological analysis
Note that analogous site ecological data such as mouse burrow, ant mound, and vegetation analyses are available from other
100 Area operable units.
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3.0 INVESTIGATION RESULTS AND CONCLUSIONS

This chapter presents results and conclusions from the investigations of the

high-priority sites, of selected low-priority electrical facilities, and sampling conducted at two

non-waste site locations. Sections 3.1 through 3.6 address the five high-priority sites where

intrusive field activities occurred. Sections 3.7 through 3.22 address the non-intrusive

investigations that occurred at the remaining high-priority sites. Section 3.23 addresses the

100-BC-1 non-waste site soil sampling. Section 3.24 presents results of sampling at

100-BC-1 and 100-BC-2 electrical facilities. Section 3.25 presents a summary of potential

ARARs for the 100-BC-1 Operable Unit.

- -ne foiiowing types of data are presented in discussions of the high-priority sites:

^°, • Site location, size, characteristics, history, and expected contaminants

f W • Geologic data obtained during the investigation
LZ3

^= • Analysis of results from off-site laboratory analyses of sediment samples for
^.:
°T- volatile organic compounds, semi-vols, metals, pesticides, PCBs,
t}

radionuclides, and on-site laboratory analyses of physical properties. Data
validation qualifier codes associated with specific analyses are included in
tables at the end of Chapter 3 and in the analytical data appendices.

• Field screening data collected using hand-held instruments during sampling.

Field screening was intended to assist in selection of sample intervals and to

determine the depth at which drilling and sampling was stopped. Field

screening data are qualitative; the identification of specific constituents and

their concentrations are provided by analytical results from the off-site labs.

• Borehole spectral gamma geophysical logging results

• Results of the comparison of data collected during the 1992 LFI and data from

previous "historical" investigations at the site.

• Data applicable to the 100-BC-1 LFI that were obtained from the vadose zone

during the limited field investigation of the 100-BC-5 Groundwater Operable

Unit.

• Concentrations of'H,90Sr, and'9Tc in groundwater from monitoring wells

downgradient and upgradient of the high-priority sites are reviewed to assess
the potential impact on groundwater in the uppermost unconfined aquifer.

These data were obtained during the 100-BC-5 LFI.

Data from analyses of sediment samples collected during drilling of boreholes for

100-BC-5 monitoring wells are included in sections that address the nearest 100-BC-1

high-priority site. inese sites and wells are 116-B-2 (Well 199-B4-9), 116-B-14

3-1



DOE\RL-93-06, Rev. 0

(Well 199-B3-47), 116-C-1 (Well 199-B3-46), and effluent pipelines south of 116-C-5 (Well

199-BS-2). Well 199-B5-1 was not located near any of the 100-BC-1 high-priority waste

sites. Data from Well 199-82-12 was not used to assess site 116-B-14 since Well 199-B3-47

is closest to the site. Data from the chemical and radiological analyses of the sediment

samples from these boreholes are included in the Data Validation Report for the 100-BC-5

Operable Unit Soil Samples (WHC 1992e).

Six new wells were installed in the 100-BC-1 Operable Unit area as part of the

100-BC-S LFI. These wells were 199-B2-12, 199-B3-46, 199-B3-47, 199-B4-9, and

199-BS-I. Well 199-82-12 monitors the uppermost confined aquifer. Water-level elevation

data collected during the 100-BC-5 LFI indicate that the hydraulic potential is generally

upward. The remaining wells are completed in the uppermost unconfined aquifer. The wells

were designed and located to provide data on quality of groundwater entering the Columbia

River and to provide data to evaluate contaminants near known waste sources. The

100-BC-5 LFI was not intended to fully characterize the groundwater operable unit.

There are currently no waste or effluent discharges in the operable unit. The average

annual precipitation and evapotranspiration are about equal (DOE-RL 1992a). Waste sites

near the Columbia River (e.g. within 300 m) may be affected by changes in groundwater

elevations of the uppermost unconfined aquifer which is known to fluctuate in response to

changes in river stage, and reversals of groundwater gradient are known to occur (DOE-RL

1992a). No contaminant transport modeling was performed as part of the 100-BC-1 or

100-BC-5 LFIs.

The assessments of current impact to groundwater are presented in subsections of this

chapter that discuss each high-priority liquid waste site. The scope of the groundwater

assessment is limited by the available wells. Specific limitations are as follows:

• Current impacts to groundwater from specific high-priority waste sites near the

retention basins, i.e., 116-B-11, 116-C-5, 116-B-1, 116-B-13, 116-B-14, are

not resolvable by wells 199-B3-1, 199-B3-47, and 199-B5-2. These sites are

best assessed as a single source area.

• Assessment of current impacts to groundwater from the outfall structures is not

possible since there are no downgradient wells.

• Assessment of current impacts to groundwater from the effluent pipelines is

not possible with the available set of monitoring wells.

• The assessment of current impacts to groundwater from the 116-B-3 and

116-B-4 sites is somewhat uncertain given the available set of monitoring

wells.
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3.1 116-8-1 LIQUID WASTE DISPOSAL TRENCH

This unlined trench was 122 m (400 ft) east of the 116-B-11 retention basin, as shown

on Figure 3-1. It was approximately 61 m x 9 m x 5 m deep (200 ft by 30 ft by 15 ft deep),

was in use from 1946 to 1955, and received an estimated 60 million Q(16 million gal) of

cooling water effluent (Stenner et al. 1988). The effluent was highly contaminated cooling

water produced by the failure of fuel element cladding and diverted from the 116-B-11

retention basin. Radionuclide contaminants in this effluent included fission products such as

yp0ir, ^i£, 'xCS, 137Cs tsz 5aE , tssEU, and transuranics such- as 238Pil v9Pu 2a°Pu, andEu; t.,
^.241 A

Hlll.

add;tion to radinnuclide contamination, annioximately 7 kg (15 lb) of sodium

dichromate are estimated to have been disposed into this trench (Stenner et al. 1988). The

sodium dichromate was added to the cooling water to produce a 2 mg/Q concentration in

order to control corrosion (DOE-RL 1992a).

The 116-B-1 vadose borehole location is shown on Figure 3-2.
Cn

3.1.1 Geology
ZZ,,.,

This site is characterized by sandy gravel fill to a depth of 21 ft b1s. Sandy gravel is

also present from 21 to 28 ft bls, the total depth of the borehole. The contact between native

and imported gravel was identified on the basis of resistance to drilling penetration and a

slie ht color chan ee.0 0

3.1.2 Soil Samples

Four samples were collected and submitted for chemical and radionuclide analysis

-frotrlthe 1'16-B4 vadose zone borehole. Table 3-1 presents the borehole location survey

coordinates, sample intervals, analytical laboratory, analyses performed, and the

environmental data transmission numbers associated with each sample. The environmental

data transmission number identifies the sample raw analytical data file. Samples were also

collected for analysis of physical parameters as discussed in Section 3.1.3.

3.1.2.1 Chemical Analysis. No VOCs, semi-vols, pesticides, or PCBs were detected.

Chromium, Mn, and Zn were detected in concentrrations above the Hanford Site

background 95% UTL (Table 3-2). The elevated levels of Cr and Zn occur in sample

B05XY1, collected 17 ft bls. An elevated concentration of Mn was found in sample

B05XY4, collected 19 ft bls.

3.1.2.2 Radionuclide Analysis. The following radionuclides were detected: 16C, 60Co, 90Sr,

""Cs, "'Cs, 152Eu, 'S4Eu, 238Pu, 2$9Pu, and 241Am. Table 3-3 summarizes the detected
radionuclide concentrations. Gross alpha levels were 2 to 9 pCi/g. Gross beta levels

ranged from 201 pCi/g in sample B05XY1 to non detected. Concentrations of radionuclides

3-3



DOE\RL-93-06, Rev. 0

are highest in the 15 ft to 17 ft interval his in sample B05XY1, and decrease generally with

depth in samples B05XY4, B05XY5, and B05XY6.

3.1.2.3 Field Screening. The well site geologist performed field screening for VOCs using

an OVM photoionization detector (PID). Ambient VOC background during drilling ranged

from 0.2 to 2.5 ppm in the upper 16 ft of the borehole. Ambient VOC background in the

interval between 16 ft and 28 ft bls was 0.8 ppm. In the 0 to 16 ft interval observed levels

of VOCs were not above background. In the interval from 19 to 22 ft bls observed VOC

levels ranged from 2.3 to 6.0 ppm. The highest VOC levels occurred at 19 ft bls (6.0 ppm),

and at 22 ft bls (3.8 ppm). From 22 ft bls to the total depth of 28 ft b1s, VOC levels ranged

from 0.0 to 0.3 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector with a gross gamma probe. A heath physics technician

(HPT) performed a second field screening of beta-gamma activity using a Geiger-Mueller

detector with a P-11 probe. The site gross gamma background was 2200 cpm. The gross

gamma field screening action level was 5000 cpm. The maximum observed gross gamma

Q and beta-gamma levels were 14,000 and 250 cpm in the 15.0 - 17.0 ft bls interval. The
'C:

gross gamma action level was not exceeded in the interval from 17 ft to 27 ft, borehole total

depth. Table 3-4 lists the observed gross gamma and beta-gamma levels for the entire

borehole.

The well site geologist also performed an analysis for hexavalent Cr on soil from

27 ft bls. No Cr was detected.

3.1.2.4. Geophysical Logging. The borehole was logged from 0 to 23 ft bls; 5 ft less than

total depth. The radionuclides 60Co, "'Cs, 152Eu, and 'SOEu were detected. The maximum

activity was found at 16 ft b1s. The intervals of occurrence, and depths of maximum decay

activity for each radionuclide are presented in Table 3-5. Copies of the logs are in Appendix

B. The long count gamma ray spectra acquired at 23 ft bls confirmed the presence of "'Cs,
'SZEu, and 1S°Eu. Drilling ended before the maximum extent of man-made radionuclides was

reached; the activity of 15dEu was increasing in the 20 to 23 ft interval his after decreasing

over the 16 to 20 ft interval.

3.1.3 Physical Properties Samples

Two samples were taken in conjunction with the 116-B-1 borehole investigation for

physical properties analysis. The samples were analyzed as described in Section 2.4.

3.1.3.1 Sampling Data. Split tube samples were collected from borehole 116-B-1 at

22 - 23 ft and 27 - 27.5 ft his. The well site geologist described the sediments as dry,

dense, sandy gravel composed of about 50% sand and 50% gravel. Blow counts varied from

170 to 180 to advance the sampler two feet. Both samples were collected in the vadose

zone.
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3.1.3.2 Discussion of Physical Properties. Laboratory sieve analyses showed that the

sediment grain size in the 22 to 23 ft interval bls consisted of 55 % gravel, 35 % sand, and

i0°fo silt-astd-ciay. The sedimentgrain-size-in the 27 to 27.5-ft interval bls-consisted of 70%

gravel, 20% sand, and 10% silt and clay. The specific gravity (sG) was determined for both

the coarse and fine fraction of the samples. The average sG for the two sample intervals was

2.61. The bulk density was 1.97 g/cc in the sample from 22 to 23 ft interval bls and

2.14 g/cc for the sample from the 27 to 27.5 ft interval b1s.

The moisture content of the 22 ft and 27 ft samples was 0.7% and 1.66%,

respectively, confirming the relative dryness of the materials.

The hydraulic conductivity varied from 1.6E-03 to 8.OE-04 cm/s; these values are

quite low for sandy gravels. The low hydraulic conductivity could be the result of the 10%

silt and clay reponed by the grain size anaiysls.

The porosity of the 22 ft sample was 25.41 % while that of the 27 ft sample was

16.90%. The effect of the decreasing porosity was noted in the decrease of permeability

from 22 ft to 27 ft.

3.1.4 Conclusions

No organic compounds were detected. The concentration of Cr in the 15 ft to 17 ft

interval bls 33 mg/kg (sample B05XY1) collected during the LFI is above the Hanford Site

background 95% UTL (27.5 mg/kg) and is considered a potential contaminant of concern.

Historical data for organic and inorganic, non-radionuclide constituents are not available for
comparison.

Radionuclide contamination at the 116-13-1 site was expected in the 5 ft to 20 ft bls

interval, with the maximum contamination in the 15 ft to 20 ft bls interval, as shown by

Figure 3-3 (Dorian and Richards 1978). Field screening data and borehole geophysical logs

collected during the LFI did not reveal any radionuclides in the 0 ft to 13 ft interval; they

were found from 13 ft to 27 ft bls (Figure 3-3). The radionuclides present in samples

collected from borehole "B" in 1976 (Dorian and Richards 1978), decayed to 1992

concentrations, and the concentrations of the same radionuclides found by the LFI are

presented in Table 3-6. Note that borehole "B" was located midway along the trench long

axis while borehole 136=B-i was near the inlet end of the trench. The separation between

boreholes is about 100 ft. The 116-B-1 borehole location was chosen in an attempt to

encatanter-the Taxtmum_levrls of rnntaminatinn,

Historical data show that the 17 ft bls sample interval from borehole "B" contained

the highest levels of the radionuclides except for90Sr, which showed a maximum

concentration in the 20 ft sample (Dorian and Richards 1978). Analytical data from LFI

borehole 116-B-1 samples show the maximum concentrations of radionuclides, including 90Sr,

occur in the 15 ft to 17 ft interval bls. All radionuclide concentrations in the soil samples

decreased as depth increased. Radionuclides were detected in the deepest sample, collected

from the 25 to 27 ft bis interval. The borehole geophysical log indicated that the maximum
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vertical extent of contamination was not reached at the maximum logged depth of 23 ft bls,

four feet less than total depth. The concentrations of radionuclides from boreholes "B" and

1-16-B-I are w..hin an order of magnitude; as a generalization, concentrations are slightly

higher in the LFI samples. The exceptions in LFI borehole 116-B-1 are `SSEu and "eU; Z'BU

was not detected and 1S5Eu was not reported.

Three sites considered to be analogous to the 116-B-1 site located in other 100 Area

source operable units have been examined thus far by LFIs. These are 116-DR-1,

116-DR-2, and 116-H-1. To assess the concept that these sites are analogous, a comparison

of radionuclide and chemical analytical results from the LFI samples was performed. The

analytical data are compiled in the data validation reports for each operable unit (WHC

1992a, WHC 1992f, and WHC 1992g) The radionuclide contaminants present in samples

from the four sites are similar. Chromium is a contaminant, i.e., present in concentrations

^ greater than the 95% UTL, in three of the four sites. Chromium is not a contaminant at site

116-DR-2, Cd and Ag are. At site 116-DR-1, Cr and Ag are contaminants. At site

116-H-1, Cr, As, and Pb are considered contaminants. Volatile organic compounds were

found at the three of the four sites, but not at 116-B-1. The compounds detected are toluene,

acetone, and methylene chloride. Semi-volatile compounds were detected in three of the four

sites, but there was little consistency of compounds between the sites. No PCBs or

Q^ pesticides were found at the four sites.

3.1.5 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the90Sr, 91T'c and 3H, concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B3-1 is

downgradient of 116-B-1. Groundwater samples from this well have elevated concentrations

of90Sr and "I'c relative to upgradient wells 199-B5-2 and 199-B4-8. The'H concentrations

were not elevated in well 199-B3-1 relative to the same upgradient wells. The 116-B-1 site

contains90Sr. Technetium-99 is a fission product that would have been present in effluent

resulting from fuel cladding failures. Technetium-99 was not found in soil samples from the

100-BC-1 and 100-BC-5 boreholes. The monitoring well data indicate there is current

impact to groundwater although waste sites 116-B-11, 116-B-13, and 116-C-5 may also be

contributing contaminants.

3.2 116-B-2 FUEL STORAGE BASIN TRENCH

This trench, 23 m by 3 in by 5 in deep (75 ft by 10 ft by 15 ft deep), was reportedly

used once in 1946 for contaminated water from the B Reactor fuel storage basin, then

backfilled with soil. The water was contaminated when a fuel element was accidently cut in

half and fell into the basin. Radionuclide contaminants in the contaminated water included

fission products such as90Sr, 99Tc, 16Cs, "'Cs, '52Eu, 154Eu, '55Eu, and transuranics such as

78Pu, 239Pu,21OPu, and'"Am. An estimated 4 million P(1 million gal) of effluent was

discharged to this trench (Stenner et al. 1988). The location of the 116-B-2 borehole is

qhnwn hv Fivnre 1-7........ ..1 - _o__- _
..
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3.2.1 Geology

The llf-B2 site was-cove:ed-by-a-minimzm-ofJ4,j6-ft of fill composed of silty sandy

gravel. The interval from 14.6 ft to 15.1 ft consisted of silty clay with gravel. Clay occurs

in two intervals: one at 15.1 ft to 16.0 ft bis and the other at 17.8 ft to 18.4 ft bls. Between

the two clay intervals is silty sandy gravel (16.0 ft to 17.8 ft). The interval from 18.4 ft to

23.5 ft b1s, the total depth, consists of silty sandy gravel.

3.2.2 Soil Samples

Four samples were collected and submitted for chemical and radionuclide analysis

from the 116-B-2 vadose zone borehole. Table 3-7 presents-borehole-locatiotr survey

coordinates, sample intervals, analytical laboratory, analyses performed, and the

environmental data transmission numbers associated with each sample. The environmental

^ data transmission number identifies the sample raw analytical data file.

r, 3.2.2.1 Chemical Analysis. Volatile organic compounds were detected in two samples
C-1 collected in the interval 20 to 22 ft bls. Toluene and 4-methyl-2-pentanone, also known as

methyl isobutyl ketone (MIBK) were detected in sample B05Y22. The concentrations are 3

and 11 µg/kg respectively. Toluene was also detected in sample B05Y23 in a concentration

of 52 µg/kg. Toluene has numerous industrial and commercial uses. Uses of toluene

include; gasoline additive; solvent for paints, coatings, gums, adhesives, plastic resins, and

rubber; feedstock in the chemical industry; raw material for explosives; and analytical

chemistry (Sax and Lewis 1987). Uses of MIBK include solvent for paints, varnishes,

nitrocellulose lacquers, chemical manufacture, organic synthesis, and extraction processes

including the extraction of uranium from fission products (Sax and Lewis 1987). No other

VOL`',C were (IP1PltPd_

The semi-volatile organic compounds, N-nitrosodiphenylamine and pyrene were

detected in sample B05Y20, which was collected 12 ft below grade. The concentrations

present, 110 and 39 µg/kg, were less than the CRQLs. N-nitrosodiphenylamine is used in

the manufacturing of rubber; local sources or uses of the compound are an enigma. Pyrene

is a coal tar derivative often found in creosote.

No pesticides or PCBs were detected.

No metals or inorganic compounds were detected in concentrations above the Hanford

Site background 95% UTL.

3.2.2.2 Radionuclide Analysis. Table 3-8 presents a summary of the detected
radionuclides. Gross alpha levels were 2.26 to 2.93 pCi/g. Gross beta levels were

123 pCi/g in sample B05Y20 collected 12.0 ft bls and not detected in other samples. The

following radionuclides were detected: 14C, 'Co, 'Sr, "'Cs, 'sZEu, ''Eu, Z'gPu, 239Pu, and

z"Attt.- As-shownin Tabie-3-8,-coneefftrations o€the radionuclides are highest in the 9.7 to

12 ft interval in sample B05Y20, and generally decrease with depth in samples B05Y21, and

B05Y22.
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3.2.2.3 Field Screening. The well site geologist performed field screening for VOCs using

an OVM PID. Ambient VOC background at the start of drilling was 0.0 ppm, but was not

recorded thereafter. The VOC field screening action level was 5 ppm. The observed VOC

levels in three intervals were above background: 1.7 ppm at 9.7 to 12.1 ft, 2.3 ppm at 15.1

to 17.8 ft, and 0.9 ppm at 20.0 to 22.5 ft. In the rest of the borehole VOC concentrations

ranged from 0.0 to 0.1 ppm. At the borehole total depth of 23.5 ft the observed VOC

concentration was 0.0 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector with a gross gamma probe. A HPT performed a second

field screening of beta-gamma activity using a Geiger-Mueller detector with a P- il probe.

The site gross gamma background was 2350 cpm. The site gross gamma field screening

action level was 4700 cpm. The observed gross gamma (X) and /3X activities were greatest

in the interval between 7.6 to 15.1 ft bls, ranging from 2900 to 8000 cpm X and from 200 to

^ 700 cpm OX. In the interval from 15.1 ft to 23.5 ft bls the gross gamma activity did not

exceed 2600 cpm. Table 3-9 presents the observed field screening radioactivity data for the

entire borehole.

The well site geologist also performed an analysis on soil from 22.5 ft bis for

hexavalent Cr. No Cr was detected.
{1,.

3.2.2.4 Geophysical Logging. The 116-B-2 borehole was logged from 0 to 20 ft b1s, 2.5 ft

less than total depth. The radionuclides 'Co, "'Cs, 'sZEu, and 150Eu were detected. The
-- - • - - • ^ ----- ^ound at •10 rr^- ^-a,s^- . The•^-- '-^--.-1.. .^ ^-•...mazitnutn achvtty was r imcrv^^ of occurtence and depths of

maximum decay activity for each radionuclide are presented in Table 3-10. The long count

gamma ray spectra acquired at 20 ft bls did not detect any man-made radionuclides.

3.2.3 Well 199-B4-9 Vadose Zone Data

Four samples and one QC split sample were collected and submitted for chemical and

radionuclide analysis during the drilling of 100-BC-5 LFI borehole for monitoring well

199-B4-9. The intervals sampled, in ft bls, were 16 to 18, 26 to 28, 30 to 31.5, 60 to 63,

and 67 to 71. The QC sample was collected in the 67 to 71 ft bls interval. This well is

located downgradient of the 116-B-2 trench, as shown in Figure 3-4. Well 199-B4-9 is 48 in

north of the 116-B-2 borehole site.

3.2.3.1 Geology. The 199-B4-9 borehole was drilled to a total depth of 92.8 ft b1s. The

water table was encountered-dur'tng driliing-at 75 ft tr1s, -and the well was screened in the 60

to 80 ft bls interval. The sediments from 0 to 85 ft bis consisted of sandy gravel with an
interval of silty sandy gravel between 8 ft and 24 ft bls. The sediments found from 85 ft to

total depth were more diverse and are listed below:

• silty sandy gravel at 85.0 - 86.0 ft bls
• gravelly sand at 86.0 - 87.0 ft bls

• sand at 87.0 - 89.5 ft bis

• gravelly sand at 89.5 - 90.5 ft bls
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• sand at 90.5 - 91.5 ft b1s
._ .__ __ • n1 c n^1 o Q 4.1^

sandy gravei at -_-_ 7Z.o

3.2.3.2.1 Chemical Analyses. Acetone was detected in the 60 to 63 ft bis interval

(sample B05XX8) in a concentration of 11 µg/f (Table 3-11). Uses of acetone include

solvent for paint, varnish, and lacquer; chemical production; cleaning and drying agent.

Acetone is a typical analytical laboratory contaminant. No other VOCs were detected.

The semi-volatile organic compounds benzyl alcohol and benzoic acid were detected

in two samples (Table 3-11). Sample B05XX5, collected in the 16 to 18 ft interval bls,

contained 380 µg/P of benzyl alcohol. Sample B05XY0, collected in the 67 to 71 ft bls

interval, contained 71 µg/P of benzoic acid. Uses of benzyl alcohol include ball point pen

ink, solvent, perfumes, and flavors (Sax and Lewis 1987). Uses of benzoic acid include

plasticizer, standard in analytical chemistry, food preservative, flavors, and perfumes (Sax

and Lewis 1987). No other semi-volatile organic compounds, pesticides, or PCBs were

detected.

Chromium, Cd, Hg, and Ni were detected in concentrations above the Hanford Site

background 95% UTL (Table 3-12). The elevated levels of Cr occurred in all the sample

intervals.

3.2.3.2.2 Radionuclide Analyses. The following radionuclides were detected: 'Na,

"Co, 60Co,90Sr, 10Cs, "'Cs, `SOEu, 226Ra, 228Th Z'sU Z'aU "9Z"°Pu, and'"'Am. Table 3-13

summarizes the detected radionuclide concentrations. Gross alpha level ranged from 13

pCi/g (sample B05XX8) to 3.7 pCi/g (sample B05XX9). Gross beta levels ranged from 110

pCi/g (sample B05XX8) to 3 pCi/g (sample B05XY0). The maximum radionuclide

concentrations occur in the 16 to 18 ft bls interval and include, 8.97 pCi/g "Co, 13.7 pCi/g

"'Cs, 2.91 pCi/g "Eu, 0.35 pCi/g 241Am, and 1.1 pCi/g 23'140Pu. In general the

concentrations of the radionuclides decrease with increasing depth.

3.2.3.2.3 Field Screening. The well site geologist performed field screening for

VOCs using an OVM PID. Ambient VOC background during drilling was 0.0 ppm. The

VOC field screening action level was 5 ppm. At only four depths were VOC concentrations

above background; 2.8 ppm at 17.5 ft bls, 0.9 ppm at 22.0 ft b1s, 1.4 ppm at 61.8 ft bls,

and 0.2 ppm at 92.0 ft.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector with a gross gamma probe. The site gross gamma

background was 1800 cpm. The site gross gamma field screening action level was 3600

cpm. The maximum observed X activities occurred in the 17.2 to 25.2 ft his interval. They

were 10,500 to 11,000 cpm from 17.2 ft to 19.6 ft bls, 4000 cpm at 20.6 ft b1s, 10,000 to

14,000 cpm from 22.0 to 23.0 ft b1s, and 7000 to 4000 cpm from 22.4 to 25.2 ft bls. In the

intervals from 0 to 17 ft and 27 to 92.8 ft bls the X activities ranged from 1400 cpm to

2200 cpm. The average X activity was 1855 cpm.

The well site geologist did not perform field screening for hexavalent Cr.
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3.2.3.2.4 Geophysical Logging. Well 199-134-9 was logged from 0 to 78 ft bls,

10 ft less than total depth. The radionuclides 60Co, 137Cs, 152Eu, and 154Eu were detected.

The maximum activity was found at 19 ft bls: 13 pCi/g 'Co, 60 pCi/g "'Cs, 67 pCi/g 'SZEu.

The intervals of occurrence and depths of maximum decay activity for each radionuclide are

presented in Table 3-14. Copies of the logs are in Appendix B. The long count gamma ray

spectra acquired at 28 ft bls did not detect any man-made radionuclides.

3.2.4 Conclusions

Samples analyzed from LFI borehole 116-B-2 did not contain significant

contamination by organic compounds. The VOC data are most likely attributable to

sampling media or lab contamination. Toluene is a typical laboratory contaminant.

Although the analyses were not flagged with the "B" qualifier to indicate laboratory blank

contamination for these specific samples, toluene was found in many laboratory blanks

(WHC 1992c). Historical records do not indicate that toluene or MIBK were disposed of in

the 100-BC-1 Operable Unit (DOE-RL 1992c). Separations processes that may have used

MIBK occurred in the 200 Areas. No other volatile organic compounds were detected.

Sources of the low concentrations of the semi-volatile compounds

N-nitrosodiphenylamine and pyrene are unknown. No metals or inorganic compounds were

detected in concentrations above the Hanford Site background 95% UTL. Historical data for

organic and inorganic, non-radionuclide, constituents are not available for comparison.

Limited field investigation analytical data indicate that non-radionuclide contamination is not

significant at the 116-B-2 site.

Radionuclide contamination at the 116-13-2 site was expected in the 15 ft to 25 ft bls

interval, as shown by Figure 3-8, with the maximum activity at 15 ft bis (Dorian and

Richards 1978). The expected distribution of radionuclides was based on five boreholes

(A - E) located on the perimeter of the trench (Dorian and Richards 1978). Field screening

during the LFI found maximum activities of y and /iy activity in the 7.6 to 15.1 ft bls

interval, as shown in Figure 3-8. Limited field investigation borehole geophysical logs

indicated radionuclides in the 7 ft to 18 ft interval, with maximum levels of activity, from

"'Cs, at 10 ft bls. Radionuclide field screening was successful in selecting the sample

interval with the maximum radionuclide concentrations, as indicted by the geophysical log

results and analytical data from sample B05Y20.

The maximum radionuclide concentrations found in intervals sampled by Dorian and

Richards (1978), decayed to 1992, and the concentrations of the same radionuclides found by

the LFI are presented in Table 3-15. Historical data (Dorian and Richards 1978) also
reported 0.033 pCi/g of 1°Cs in sample D20. That concentration decayed to 1992 is

0.00015 pCi/g. Since no 10Cs was detected it is not shown on Table 3-15. The comparison
shows that radionuclide concentrations are generally highest in the LFI borehole 116-8-2 at
10 to 12 ft bls (sample B05Y20). However, deeper sample intervals in borehole 116-13-2
contained considerably lesser concentrations of radionuclides than those in boreholes A, B,
D, and E. The geologic borehole log from 116-B-2 reports two clay layers: at 15.1 ft to
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16.0 ft bls, and at 17.8 ft to 18.4 ft bls. These clays may have reduced the vertical

permeability in the immediate area of borehole 116-B-2.

Samples analyzed from well 199-B4-9 did not contain significant contamination by

organic compounds. The acetone most likely reflects sampling media or lab contamination,

although the analysis was not flagged with the "B" qualifier to indicate laboratory blank

contamination (WHC 1992e). Sources of the benzyl alcohol and benzoic acid are an enigma.

Historical records do not indicate that acetone, benzyl alcohol, or benzoic acid were disposed

of in the 100-BC-1 Operable Unit (DOE-RL 1992c). The concentrations of Cd, Cr, Hg, and

Ni are above the Hanford Site background 95% UTL. These constituents were not detected

in concentrations above the Hanford Site background 95% UTL in 116-B-2 samples. The

radionuclides detected in the well 199-B4-9 samples and by the borehole log are consistent

with the constituents in 116-B-2, although the maximum concentrations in 199-134-9 occurred

6 ft to 9 ft deeper. Well 199-134-9 data indicate that contamination has spread 48 m north of

the 116-B-2 trench. Sodium dichromate, a hexavalent chromium compound, was dissolved

in the effluent discharged to the soil and to the river during reactor operations. Hexavalent

chromium may have converted to trivalent chromium in the soil column at

116-B-2/199-B4-9. Trivalent chromium compounds are relatively insoluble in water.

Cesium-137 is sorbed by soil, and has not been detected in groundwater. Technetium-99 is

not sorbed by soil, and was not found in soil samples.

The geophysical log indicates the maximum contamination concentrations occur at 19 ft bls,

although "'Cs was detected at 78 ft bls.

Two sites considered to be analogous to the 116-B-2 site located in the 100-DR-1

Operable Unit have been examined thus far by LFIs. These are 116-D-1A and

116-D-1B. 'Po assess-theconcept that these sites are analogous, a comparison of the

radionuclide and chemical analytical results from the 100-DR-1 LFI samples, which are

compiled in the data validation report (WHC 1992f) and data from 116-B-2, follows.

Radionuclides found in all three sites included 6OCo, 90Sr, "'Cs, 152 Eu, 235U 23eU

139240Pu. Many radionuclide contaminants are present in samples from the 116-D-1A and

116-D-1B which were not found in 116-B-2 samples. These include'Be, 14C, "Na, 56Mn,
58r.. _ 39L'e 63 ., _9• 103 106Au 1^(`c 1 141 144 I54 •
^.., ,.,, Z..; 94,r^n̂, Z., Ru, ...., ...., 4°t?a, Ce, Ce, and Eu. At site

116-B-2 there are no inorganic or metal contaminants. At site 116-D-1A; Cr; Cd, Pb, and

Ni are contaminants. At site 116-D-1B, Cr, Pb, and Zn are contaminants. Acetone was

detected at site 116-B-1 and 116-D-1A, no other VOCs were detected. Semi-volatile

compounds were detected at sites 116-D-lA and 116-D-1B, but there was little consistency of

compounds between the sites. The pesticide beta-BHC (beta isomer of benzene hexachloride)

was found at site 116-D-1A.

Although the sites can still be considered analogous, the disparities in the

contaminants found in samples from 116-B-2 and from 116-D-1A and 116-D-1B indicate that

there are significant differences. The most obvious reason are the operating histories;

116-B-2 was used once in 1946; 116-D-1A was used from 1947 to 1952; and 116-D-1B was

used from 1953 to 1967.
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3.2.5 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 'Sr, 99fc, and 'H concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-9 is

downgradient of 116-B-2. Monitoring well 199-114-4 is upgradient of 116-13-2. The

concentrations of90Sr, 94I'c, and'H in groundwater from these two wells are not appreciably

different. The 116-B-2 site does not appear to be currently impacting groundwater.

3.3 116-B-3 PLUTO CRIB

't m hy 3 m by 3 m deep (10 ft by 10 ft by 10 ft deep), was

excavated in 1951 to receive contaminated cooling water resulting from fuel cladding

y"J, failures. Radionuclide contaminants in this effluent included fission products such as90Sr,

99Tc, ""Cs, "'Cs, 'sZEu, 154Eu, 'ssEu, and transuranics such as 23BPu, Z"Pu, 240Pu, and'"Am.

^ The crib was in use in 1951 and 1952 to receive an estimated 4000 Q(1000 gal) of waste,

r--.. then was retired and backfilled (Stenner et al. 1988). The fill was extended three feet above

^ local grade. The locations of the LFI 116-B-3 borehole indicated on Figure 3-7.

3.3.1 Geology

The 116-B-3 pluto crib site contained ten feet of fill and three feet of fill above the

original local grade. The 13 ft of fill consists of silty sandy gravel. The interval from 13 ft

to the total depth of 20 ft b1s, also consisted of silty sandy gravel. This interval appeared to

be native material.

3.3.2 Soil Samples

Five soil samples, two of which were quality control samples, were collected and

submitted for chemical and radionuclide analysis from the 116-B-3 vadose zone borehole.

Table 3-16 presents borehole survey coordinates, sample intervals, analytical laboratory,

analyses performed, and the environmental data transmission numbers associated with each

sample. The environmental data transmission number identifies the sample raw analytical

data file.

3.3.2.1 Chemical Analysis. The VOCs, acetone, 2-butanone (also known as methyl ethyl

ketone [MEK], benzene, and MIBK) were detected in the three sample intervals (Table

3-17). However, only acetone was found in concentrations above its CRQL (10 µg/kg), 40

µg/kg in sample B05XZ1. The other compounds were detected in concentrations less than

the CRQL. The uses of acetone are discussed in Section 3.2.3.1. Uses of MEK include

solvent in nitrocellulose coatings and vinyl films, paint removers, cements and adhesives,

organic synthesis, cleaning fluids, and printing (Sax and Lewis 1987). Methyl ethyl ketone
is a typical laboratory contaminant. Uses of benzene include the manufacture of polymers,

detergentS, Rylofi; petrarhemleals, pharmaceuticals, gasoline;-and also a solve.^.t. No ^ther

VOCs were detected. V V
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The semi-vols, anthracene, benzo(A)anthracene, benzo(A)pyrene,

benzo(B)fluoranthene, benzo(K)fluoranthene, chrysene, fluoranthene, and phenanthrene were

detected in the sample collected 9.4 ft bls (Table 3-18). These compounds are typical

constituents in creosote, a wood preservative. The concentrations found are less than the

CRQLs. No semi-volatile compounds were detected in the other four samples collected from

the vadose zone borehole at 116-8-3. No pesticides or PCBs were detected.

The concenations of Cd (1.8 and 1.3 mg/kg), Cr (44.50 mg/kg), and Ag

(3.00 mg/kg) were greater than the Hanford Site background 95% UTL (Table 3-19).

3.3.2.2 Radionuclide Analysis. The radionuclides, 14C, 'Sr, "'Cs, nHTh, vePu, "'Pu, and

241Am were detected. Table 3-20 presents a summary of the concentrations. The

concentrations of 90Sr and `Cs are highest in the 7.4 ft to 9.4 ft interval bls in sample

B05XY8, and decrease with depth. Concentrations of "C are highest 12.7 ft bls in sample

B05XZ0. Gross alpha levels were 2.7 to 5.0 pCi/g. Gross beta levels were 207 pCi/g in

sample B05XY8, collected 9.4 ft bls, and not detected in other samples.

3 g . - The well, she g^laĝ• st -perf..^.TM.."^....f;.°..i..̂ screening for VOCs using- r^ .3.-2.3 -Fiefd^ereemn.. ..

an OVM PID. Ambient VOC background at the start of drilling was 0.0 ppm, but was not

recorded thereafter. In three intervals the observed levels of VOCs were above background,

but less than the field screening action level of 5 ppm: 1.3 ppm at 7.4 to 9.4 ft, 1.5 ppm at

10.7 to 12.7 ft; and 2.8 ppm at 14.8 to 16.8 ft. The observed VOC concentration in other

intervals was 0.0 ppm. At the borehole total depth of 20.0 ft the observed VOC

concentration was 0.0 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector with a gross gamma probe. A HPT performed a second

field screening of beta-gamma activity using a Geiger-Mueller detector with a

P-11 probe. The site gross gamma background was 5000 cpm. The gross gamma field

screening action level was 7200 cpm. Gross gamma and beta-gamma levels were greatest in

the ir.te al between-5:R :o-12-.-7 €t bls, -rattging- from-4500 tQ 8000 cpm a and from 150 to

400 cpm /3X. All the observed gross gamma and beta-gamma levels and associated intervals

are presented in Table 3-21.

The-well-si.e geologist-aiso-pe-rformed-an analysis on-soil--from--11?.S-?o 20,0 ft bis for

hexavalent Cr. A concentration of 0.15 ppm hexavalent Cr was detected.

3.3.2.4 Geophysical Logging. The borehole was logged from 0 to 17.1 ft bls, 2.9 ft less

than total depth. The long count gamma ray spectra acquired at 17.1 ft bls detected

< 1 pCi/g activity from 17Cs. Cesium-137 was the only man-made radionuclide detected. It

was found in the 4 to 17.1 ft interval. The maximum decay activity detected was greater

than 200 pCi/g in the 7 to 9 ft interval bls. Copies of the geophysical logs are in

Appendix B.
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3.3.3 Conclusions

Contamination was expected beginning 3 ft below local grade, as the crib was thought

to be backfilled with "clean" material (Figure 3-9). No historical sampling data are available

for comparison. Results from the investigation at the 116-B-3 crib indicate potential

contamination by volatile and semi-volatile compounds, and confirmed the presence of Cd,

Cr, and Ag in concentrations above the Hanford Site background 95% UTL. The Cr field

screening test indicated 0.15 ppm hexavalent Cr in soil from the 18.5 ft to 20.0 ft bls

interval. The vertical extent of Cr contamination may not have been established by the LFI

borehole.

The detections of volatile compounds are most likely artifacts. Acetone and MEK

(2-butanone) are typical laboratory contaminants, and they were found in many laboratory

blanks (WHC 1992a). Acetone, MEK, and MIBK were reported from the 11 ft to 13 ft

^ interval. In this interval a QC "split" soil sample was also analyzed. None of these three

^ compounds were detected in either sample. Historical records do not indicate that acetone,

i"•- benzene, MEK or MIBK were disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992c).
C=^..r

Radionuclide contamination occurs generally at depths less than 13 ft, which

corresponds to the reported 10 ft vertical dimension of the original structure. The most

abundant man-made radionuclide in the crib is "'Cs. Analytical data indicate the "Cs

concentration is 78.58 pCi/g in the 7.4 ft to 9.4 ft interval, at about the mid-level of the crib.

Sample B05XZ3, collected from the 14.8 ft to 16.8 ft bis interval, contained minimal

amounts of90Sr (0.587 pCi/g), "'Cs (0.253 pCi/g), and "Am (0.02 pCi/g).

The geophysical log indicates an activity of over 200 pCi/g from "'Cs in the 7 to

9 ft interval. The log did not detect gamma-ray radiation attributable to any other man-made

radionuclides. The long count geophysical log indicated that the "'Cs concentration at

17.1 ft bls was less than 0. 1 pCi/g. Field screening for radioactivity measured levels of

radiation from the 12.7 ft to 20.0 ft that were less that ambient background at the surface.

Limited field investigation data show that radionuclide contamination at the 116-B-3 crib does

not extend beyond 17 ft bls.

One site considered to be analogous to the 116-B-3 site located in the 100-DR-1

Operable Unit has been examined thus far by LFIs. This is 116-D-2A. To assess the

concept that this site is analogous, a comparison of the radionuclide and chemical analytical

results from the 100-DR-1 LFI samples, which are compiled in the data validation report

(WHC 1992f), and the 100-BC-1 data, follows. Radionuclides found in both sites included

t°C, 90Sr, "'Cs, 22°Th, Z"Pu, and 241Am. Many radionuclide contaminants present in samples

from the 116-D-2A were not found in 116-B-3 samples. These include ZZNa, 'SZEu, 15dEu,

"sU, and n°U. At site 116-B-3, Ag and Cr are contaminants. At site 116-D-2A there are no

metallic or inorganic contaminants. Acetone, benzene, MEK and MIBK were detected at site

YiS^ 3 Acetone and methyiene chloride were detated at I16 D 2A. No semi-volatile

compounds were detected at the two sites. The pesticide Endrin was detected in one sample

from site 116-D-2A. The facilities are probably analogous although the disparities in the

contaminants found in samples from 116-B-3 and from 116-D-2A are significant.
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3.3.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 'Sr, "Tc, and'H concentrations in 100-BC-5

groundwater-from fulyand October-of -1992- samphngrounds. Monitoring well 199-B4-9 is

downgradient of 116-B-3, although offset about 50 m to the northeast, and also downgradient

of site 116-B-2. Monitoring well 199-B4-4 is upgradient of 116-B-3. Because only these

two monitoring wells are available there is uncertainty in the assessment of groundwater

impact from site 116-B-3. The concentrations of90Sr,'Tc, and'H are not appreciably

different in groundwater samples from these two wells. Although the 116-B-3 site contains
010Sr and-likel.yreceived eftlttent cortaining91Fe, -the-site-does-n;t-appear-to- be-a current

source of groundwater contamination.

3.4 116-B-5 CRIB

This crib, 26 m by 5 m by 3 m deep (84 ft by 16 ft by 10 ft deep), was used from

1950 to 1968. It is located just north of the former site of the 132-B-1 3H recovery facility,

and received an estimated 10 million 1 (2.6 million gal) of liquid waste, much of it

contaminated with 'H (Stenner et al. 1988). Only wastes with a'H activity of < 109 pCi/P

(<1 µCllmP) were discharged to the crib (Heid 1956). The location of the 116-B-5 vadose

borehole is shown on Figure 3-4.

3.4.1 Geology

The 116-B-5 crib site was characterized by about 11.5 ft of fill material and air space

above native sediments; this interval included the following:

0.0 - 2.0 ft boiler ash
2.0 - 2.2 ft concrete
2.2 - 6.6 ft crib void (air space)
6.6 -11<1:0 ft --sand_y-gravel
10.0 - 11.5 ft boiler ash.

The interval from 11.5 ft to 24.6 ft, the total depth, was native material and consisted

of the following:

11.5 - 13.5 ft gravelly silty sand
13.5 - 19.0 ft silty sandy gravel
ion_11 nf. .;u., nMVPI

----- ----- - 47... - ^..... .. u...J, 6.....,.

22.0 - 24.0 ft sand.

3.4.2 Soil Samples

Three samples were collected and submitted for chemical and radionuclide analysis

from the 116-B-5 vadose zone borehole. Table 3-22 presents the borehole survey
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coordinates, sample intervals, analytical laboratory, analyses performed, and the

environmental data transmission numbers associated with each sample. The environmental

data transmission number identifies the sample raw analytical data file.

3.4.2.1 Chemical Analysis. Carbon disulfide, a volatile carbon compound, and toluene, a

VOC, were detected in two of the three sample intervals; 6.6 ft 8.6 ft (B05Y24) and 10.0 ft

to 11.2 ft (B05Y25RE) (Table 3-23). No other volatile compounds were detected. Uses of

carbon disulfide include the production of viscose rayon, cellophane, manufacture of carbon

tetrachloride, and as analytical spectrophotometry solvent (Sax and Lewis 1987). Uses of

toluene are discussed in Section 3.2.2.1. Toluene also occurs commonly as an analytical

laboratory contaminant. No semi-volatile compounds, pesticides, or PCBs were detected.

Barium, Hg, and Zn were the only metals or inorganic compounds present in

concentrations above the Hanford Site background 95% UTL (Table 3-24).

C=)
3.4.2.2 Radionuclide Analysis. The only radionuclides detected were 'Co, 'Sr, "'Cs,

r-_ 'SZEu, and "Am. The concentrations found were all less than 1.6 pCi/g. Table 3-25 presents

^ the concentrations of the detected radionuclides. Gross alpha levels were 3.06 to 6.79 pCi/g.
xrs

3.4.2.3 Feld Screening. The well site geologist performed field screening for VOCs using

an OVM PID. Ambient VOC background throughout drilling was 0.0 ppm. The site field

screening VOC action level was 5 ppm. The Site Safety Officer's (SSO) PID detected

0.6 ppm of VOCs in the crib airspace. Volatile organic compounds were not detected during

drilling in any other intervals; at the borehole total depth of 24.6 ft the observed VOC
concentration was 0.0 ppm.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector with a gross gamma probe. A HPT performed a second

field screening of beta-gamma activity using a Geiger-Mueller detector with a P-11 probe.

The site gross gamma background was 2280 cpm, which only the sample from 12.0 ft

exceeded. The site gross gamma field screening action level was 4560 cpm. The observed

gross gamma levels were greatest in the interval between 11.6 to 12.0 ft bls, ranging from

2350 to 3000 cpm. No beta-gamma activity was detected or reported. All the observed

gross gamma levels and associated intervals are presented in Table 3-26.

The well site geologist also analyzed soil from 23.0 to 24.6 ft his for hexavalent Cr.
No Cr was detected.

The SSO monitored the air when the borehole penetrated the 116-B-5 crib air space

for health and safety reasons using a PID, combustible gas indicator, and surveyed for nitric

acid and Hg. The HPT also sampled the crib atmosphere for tritium analysis; no tritium was

detected by subsequent analysis. The SSO's instruments detected 0.6 ppm of VOCs and 0.0

to 1.0 nanograms of Hg ng/m'. No other constituents were detected in the crib atmosphere.
Monitoring for Hg vapors by the SSO continued until total depth of the borehole was
reached. The results are shown on Figure 3-10.
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3.4.2.4 Geophysical Logging. The borehole was logged from 0 to 21.5 ft b1s; 3.1 ft less

than total depth. The radionuclides 'Co, 'SZEu, and "Eu were detected. The maximum

activity, < 7 pCi/g attributable to'SZEu, was found 10 ft b1s. The intervals of occurrence

and depths of maximum decay activity for each radionuclide are presented in Table 3-27.

Copies of the logs are in Appendix B. The long count gamma ray spectra acquired at 21.5 ft

bls did not detect any man-made radionuclides.

Detection of 154Eu was not continuous over the 3 ft to 13 ft interval. The detected

activity level may have been less than the detection limit for the geophysical logging

configuration used in the survey.

3.4.3 Conclusions

r-..a
Historical data from three boreholes drilled and sampled in 1976 (Dorian and

Richards 1978) indicated that radionuclide contamination might be expected in the 8 ft to

r,•: 22.5 ft bls interval, based on samples collected at 8, 10, and 22.5 ft (Figure 3-10). The

e---^ samnles were analyzed for radionuclides including tritium. Results of the LFI at the 116-B-5

crib indicate potential contamination by VOCs, confirmed the presence of Ba, Hg, and Zn in

concentrations above the Hanford Site background 95% UTL, and confirmed the presence of

radionuclides.

The VOC detections are most likely attributable to laboratory contamination. The

analysis with the largest VOC concentrations, B05Y25RE, was generated after re-extraction,

hence the "RE" code, from the soil sample B05Y25 (WHC 1992c). Toluene is a typical lab

contaminant. Historical records do not indicate that toluene or carbon disulfide were

disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992c).

Radionuclide contamination was detected in LFI samples in the 6.6 ft to 17 ft bls

interval, as indicated by gross alpha levels (3.06 to 6.79 pCi/g). The following radionuclides

were detected: 60Co, 'Sr, "'Cs, 'SZEu, and 241Am. The concentrations were all < 1.6 pCi/g

(Table 3-25).

Table 3-28 presents a comparison between historical radionuclide data (Dorian and

Richards 1978), decayed to 1992, and LFI data. Limited field investigation samples were

not analyzed for'H so comparison to all historical data is not possible. About 10 times more
152Eu was reported by Dorian and Richards (1978) in the 8 ft sample, as compared to LFI

sample B05Y24. The data for the samples collected during the LFI in the 10 to 17 ft

interval and by Dorian and Richards (1978) in the 10 to 22.5 ft interval are essentially equal.

The geophysical log detected activity attributable to 'Co, 'SZEu, and "Eu. The

maximum activity, <', pCi/g of152Eu, was detected at 10 ft b1s. Activity levels for 'Co and

"Eu were less than 1.5 pCi/g and < 1 pCi/g respectively. The long count gamma-ray

spectra acquired at 21.5 ft bls did not detect any man-made radionuclides. Limited field

investigation data indicate that radionuclide contamination at the 116-B-5 crib does not extend

beyond 17 ft his. The geophysical log and radionuclide analyses of soil samples both
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indicated maximum contamination at similar intervals, i.e., 9.6 and 10 ft b1s. The

radioactivity field screening indicated greater activity two feet deeper in the borehole.

There are no facilities in the 100 Area analogous to the 116-B-5 crib.

3.4.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the90Sr, 99Tc, and'H concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-1 is

located adjacent to the northwest corner of the crib. Monitoring well 199-B4-9 is upgradient

of 116-B-5. The concentrations of "I'c and'H are not appreciably different between these

two wells. The90Sr concentration is as much as 12% to 25% lower in the downgradient well

samples. It does not appear that the 116-B-5 crib is currently impacting groundwater.
^.,
s,=a

3.5 116-C-5 RETENTION BASIN
^

The 116-C-5 retention basin consists of two circular, 38 million P ( 10 million gal)

open topped tanks with wooden internal baffles, constructed of welded steel sides and floors,

set on reinforced concrete foundations and a crushed rock subfloor. Perforated pipes were

placed in the subfloor as drains. Each tank was 5 m (16 ft) deep and 101 m (330 ft) in

diameter (AEC-GE 1964). These tanks were operated from the C Reactor start up in 1952

until shutdown in 1969. The 116-C-5 basin was originally constructed to receive cooling

water from C Reactor. It was used for both the C and B Reactors after 1954. Originally,

only one tank was filled at a time, to allow for diversion of highly contaminated cooling

water to the second tank. The practice of adding hot water to an empty cold tank resulted in

cracking of the welded seams of the tanks. After a series of repair efforts extending into

1958, parallel operation of the tanks became common (Dorian and Richards 1978). Since

decommissioning; 0.9 m (3 ft) of soil fill has been added over the 1.3 cm (0.5 in) of sludge

in the basin. Retention basin test pit locations are indicated on Figure 3-11.

The investigation at the 116-C-5 retention basin included sampling of sludge in the

east and west tanks and sampling of soil next to the west tank that was thought to have been

contaminated by effluent leakage. Test pits methods were used to collect the sludge and soil

samples.

3.5.1 Sludge Samples

Six sludge samples were collected and submitted for chemical and radionuclide
analysis from the 116-C-5 retention basin sludge. Table 3-29 presents the sample numbers,
test pit numbers, date sampled, analytical laboratory, analyses performed, and the
environmental data transmission numbers associated with each sample from the west retention
basin. Table 3-30 presents the same information associated with each sample from the east
retention basin. The environmental data transmission number identifies the sample raw
analytical data file.
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3.5.1.1 Chemical Analysis. The VOC, 2-butanone (MEK), was detected in a concentration

of 5.00 µg/kg in the composite sample B018V4 from the west basin. No other VOCs were

detected. Uses of MEK are discussed in Section 3.3.2. 1. The following semi-volatile

organic compounds were detected in the east and west basin sludge samples:

benzo(A)anthracene, benzo(B)fluoranthene, benzo(K)fluoranthene, chrysene, fluoranthene,

and pentachlorophenol. The concentrations found were less than the CRQLs. Table 3-31

summarizes the data. These compounds are typical constituents in creosote, a wood

preservative.

No ni-.c+i-r- cides or PCBs were detected.

The metals Cr, Cu, Fe, Pb, Hg and Zn occur in concentrations considerably greater

than the Hanford Site background 95% UTL in many of the retention basin sludge samples

(Table 3-32).

3.5.1.2 Radionuclide Analysis. The following radionuclides were detected 'Co, 'Sr,
'37Cs. 152Eu. 's'Eu 155Eu na^ zs3n3aU zssU zsaPu 23eU zs9nwpu, and Za'Am. Table 3-33

presents a summary of the detected radionuclide concentrations. There is significant

radioactivity in the samples, e.g., 310 pCi/g 'Co, 770 pCi/g90Sr, 800 pCi/g "'Cs,

1400 pCi/g 'sZEu, and 190 pCi/g '39Pu. Maximum concentrations of 226Ra, Z""'''U, ZssU, and

"$U were all less than 1.5 pCi/g. Gross alpha levels ranged from non-detectable to
tn .^ .,;;;o ,^,ri,<< ;re^ 1=v=1s r-ar^ ed from 83 Ci/ to 3700 pCi/g.r_., b. -- -. s P g

The distribution of radionuclides in the basins is not uniform; this is indicated by the

variation in analytical results between samples B018V1, B018V6, B018V7, and B018V8

------ --- -- - which-we-re collec+rd in- ther.a.st-basity (Table 3-33).- Sample B01 RV 1, collected nearest to

the basin discharge had the lowest radionuclide concentrations. Samples B018V7 and

B018V8, collected nearest to the coolant inlet, have the highest radionuclide concentrations.

Historical data (Dorian and Richards 1978) also show similar, non uniform, distributions of

the radionuclides.

3.5.1.3 Field Screening. The SSO performed field screening for VOCs using an OVM PID.

Observed levels at all sampling locations in the east basin were less than detectable

(<0.0 ppm). Monitoring for VOCs was not conducted in the west basin because no VOCs

were detected in the east basin.

The HPT performed field screening of beta-gamma activity using a Geiger-Mueller

detector with a P-11 probe. The beta-gamma background ranged from 200 to 400 cpm

within the east basin. The soil (fill) surface beta-gamma levels at the east basin test pit

locations ranged from 800 to 6000 cpm. Beta-gamma levels were not recorded for soil (fill)

surface at test pit locations in the west basin. The observed beta-gamma levels from the

sludge exposed in the easf basin and west basin test pits ranged from 4000 to 10,000 cpm.

The observed beta-gamma levels for the soil (fill) surface are presented in Table 3-34.
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3.5.2 Vadose Test Pit

The test pit was located in an area contaminated by leakage from the west retention

basin. The test pit was dug to a total depth of 20 ft bls and sediment consisting of 15 % to

20% sandy loam and 80% to 85% gravels and cobbles was encountered. The dimensions of

the test pit, other than total depth, were not recorded. Although the site geologist recorded a

description of the sediments found in the excavation a formal geologic log was not prepared.

The Field Team Leader selected sample intervals following the selection criteria discussed in

Section 2.7. The location of the vadose test pit is shown on Figure 3-2.

3.5.2.1 Soil Samples. Six samples, including a quality control "split" sample, were

collected and submitted for chemical and radionuclide analysis from the 116-C-5 vadose zone

test pit. Table 3-35 presents the sample intervals, analytical laboratory, analyses performed,

and the environmental data transmission numbers associated with each sample. The

iXD environmental data transmission number identifies the sample raw analytical data file.

r p 3.5.2.2 Chemical Analysis. No VOCs, semi-volatile organic compounds, pesticides, or

^ PCBs were detected in soil samples from the 116-C-5 vadose test pit.

The concentration of Ba in sample B018X2, 260.00 mg/kg, collected 5.0 ft b1s,

exceeds the Hanford Site background 95% UTL of 171 mg/kg. The concentration of Cd in

sample B018X6, 0.840 mg/kg, collected 20.0 ft b1s, exceeds the Hanford Site background

95% UTL of 0.66 mg/kg. No other metals or inorganic constituents were detected in

concentrations above the Hanford Site background 9546 UTL.

3.5.2.3 Radionuclide Analysis. Table 3-36 presents a summary of the detected

radionuclides. Gross alpha levels ranged from 3.9 to 15.0 pCi/g. Gross beta levels ranged

from 16.0 pCi/g to 36.0 pCi/g. The greatest concentrations of radionuclides occur

principally in sample B018X2, with the exceptions of 23R1U in the 15 ft to 22 ft interval,

and 14C, 116Ra, and 228Th which occurred in the 20 ft to 22 ft interval.

3.5.2.4 Field Screening. The site geologist performed field screening for VOCs using an

OVM PID. Ambient VOC background at the start of excavation was not recorded, however,

observed levels at 0, 5, 10, 15, and 20 ft bls were all 0.0 ppm.

A HPT performed field screening of beta-gamma activity using a Geiger-Mueller

detector with a P-11 probe. The beta-gamma background was 100 cpm, and the action level

was 200 cpm. The maximum beta-gamma activity, 300 cpm, was observed in the interval
5,0 ft bls_ All the observed beta-gamma levels are presented in Table 3-37.

The Field Team Leader performed an analysis for hexavalent Cr on two soil samples

collected 20 ft b1s. No hexavalent Cr was detected.
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3.5.3 Conclusions

The. sludge in the 116-C-5 retention basin was known to contain radioactivity based

on analytical results from 1976 presented in Dorian and Richards (1978). The sludges were

expected to contain elevated levels of Cr, based on reactor operations process knowledge.

There was little other historical data concerning non-radionuclide contaminants that might be

present in the sludges. The MEK is most likely an analytical artifact. Methyl ethyl ketone

(2-butanone) is a typical laboratory contaminant. Historical records do not indicate that

MEK was disposed of in the 100-BC-i Operable Unit (DOE-RL 1992c).

Table 3-38 presents a comparison of the selected maximum radionuclide

concentrations from the LFI sludge samples, the maximum values of the same radionuclides

from 1976 analytical data, and 1976 radionuclide concentrations from sample location CE

(^,orian and-Richards 1978): -Ioc-ation-CE was-elosest to LFI test pit 4 from which samples

^ B018V7 and B018V8 were collected. These two LFI samples had the maximum 1992

116-C-5 radionuclide levels. The maximum LFI concentrations were considerably less than

maximum historical concentrations, decayed to 1992, of 'Co, "'Cs, 'SZEu, 154Eu, 'SSEu. The

I^° LFI maximum values are generally less than but much closer to concentrations reported from

the 1976 CE sample for 'Co, "'Cs, 152Eu, 154Eu, '55Eu.

The LFI data from sludge samples confirmed the presence of radionuclide and metals

contamination, and indicated the presence of semi-volatile compounds possibly derived from
wood preservatives.

The vadose test pit was located in an area in which reactor effluent was known to

have ponded on the surface (Dorian and Richards 1978). Thus contamination was expected

to be present at the ground surface. The vertical extent of radionuclide contamination was

expected to extend as deep as 38 ft bls (Dorian and Richards 1978). The data from the LFI

vadose test pit are compared in Table 3-39 to historical data from samples collected in

boreholes W, X, and Y. Boreholes W, X, and Y were drilled nearest to the two basins; X

and Y were between the basins and W just north of the east basin (Dorian and Richards

1978). Radionuclide data are presented in Dorian and Richards (1978) from the 0 ft, 5 ft,

and 20 ft sample intervals of these boreholes. The concentrations detected in LFI sample

B018X2 (5 ft) are similar to the range of concentrations found in the surface (0 ft) samples

from borehole X and Y (Dorian and Richards 1978). In borehole Y the 232°0Pu

concentration (0.72 pCi/g) is well above the level found in the LFI sample. Field screening

for radioactivity and the radionuclide analyses of soil were in agreement; both indicated

maximum contamination 5 ft bls.

No organic contaminants were detected in the LFI vadose test pit samples. Barium

and Cd were the only non-organic, non-radionuclide constituents that are present in

-
1 _ ♦ ._f J P]_ t . -J (1C/O TTTl

COnCentraYtbn^above tne namuru Site uaeKgruww 95 in U I r,.

The 116-C-5 retention basins are considered analogous to the 116-B-11, 1 16-D-7,
116-DR-9, and 116-H-7 retention basin sites. The 116-D-7, I16-DR-9, and 116-H-7 sites
were sampled during the 100-DR-1 and 100-HR-1 LFIs. To assess the concept that this site
is analogous, a comparison of the radionuclide and chemical analytical results from the
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100-DR-1 and 100-HR-1 LFI samples, which are compiled in the data validation reports

(WHC 1992f, and WHC 1992g), and the 100-BC-1 data, follows. In contrast to the many

radionuclides detected in 116-C-5 sludge, i.e., 60Co,90Sr, "'Cs, 152Eu, 'S4Eu, '55Eu, 226Ra,

23374U, Z'sU, 238Pu, 238U, 23'10°Pu, and 241Am, only '"C and 90Sr were detected in material

sampled above the concrete floor in the other basins. The 14C and 'Sr were found in only

one of the five samples collected from the 100-DR-1 and 100-HR-1 basins. Review of the

data indicates that samples of sludge were probably not obtained at the 116-D-7, 116-DR-9,

and 116-H-7 sites. For this reason it is not appropriate to assume that sludge present at the

116-C-5 site is analogous to materials in the 116-D-7, 116-DR-9, and 116-H-7 retention

basins.

The radionuclide contaminants found beneath the 116-D-7 and 116-H-7 sites are

similar;• both sites contain 'Co, 90Sr, "'Cs, 12Eu, 150Eu > 226Ra, 228TIt, "SU, 238U, 79ftA0Pu, and

u'Am. There are many radionuclide contaminants found in the 116-DR-9 site that are absent
Lr^ at 116-D-7 and 116-H-7. These are'Be, ZZNa, 54Mn, "Co, 59Fe, 65Zn, 99'I'c, 99Zr, 103Ru,
r:=D

106Ru, "`Cs, 140Ba, 141Ce, and 14'Ce. Comparisons of metallic contaminants in samples from

r---w the three sites revealed no patterns; Ag, Cd, Cr, and Pb are the contaminants. The 116-D-7

^ and 116-H-7 sites have similar assemblages of organic contaminants. The 116-DR-9 site

contained VOCs, semi-vols, pesticides, and PCBs that were not found in 116-D-7 and

^;;^^ 116-H-7 samples. Because the additional radionuclides at site 116-DR-9 have not been

detected in 100-BC-1 LFI samples (see Section 3.2.4), the 116-D-7 and 116-H-7 sites are

lietter attaiogs than the i i6-DR-9 site for the 116-C-5 and 116-B-i l vadose zone radionuclide

contamination. This is also the case for pesticides and PCBs.

3.5.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the90Sr, 94Tc, and'H concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring wells
__199-B3-47 and lyy-ts3-i are located downgradient of the retention basin although other waste

sites, i.e., 116-B-1, 116-B-11, 116-B-13, and 116-B-14, are also upgradient of these wells.

Monitoring well 199-B5-2 is upgradient of the retention basins. The groundwater

concentrations of 94rc are not elevated in well 199-B3-47 in comparison to well 199-115-2.

The groundwater concentrations of90Sr in well 199-B3-47 are 40 to 50% larger than those in

well 199-115-2. The groundwater concentrations of'H found in well 199-B3-47 are five to

six times larger than those in well 199-B5-2. The groundwater concentrations of 90Sr and

'¢Tc are elevated in well 199-B3-1 relative to upgradient well 199-B5-2, but'H

concentrations are not. Specifically, the'H concentration is as much as 12% to 25% lower

in the downgradient well samples. It appears that groundwater is currently impacted by the

group of retention basin waste sites, e.g., 116-B-1, 116-B-11, 116-B-13, 116-B-14, and

116-C-5. However, it is not possible to attribute the contamination to a specific source.

3.6 116-C-I LIQUID WASTE DISPOSAL TRENCH

This unlined trench is 274 m (900 ft) northeast of the 116-C-5 retention basin (Figure
1-1) and is 152 m x 15 m x 8 m deep (500 ft by 50 ft by 25 ft deep). It was used from 1952
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until 1958 to receive an estimated 700 million P(26 million gal) of high-activity cooling

water diverted from the 116-C-5 retention basin. Its construction and use were similar to

that of the 116-B-1 liquid waste disposal trench. At some time between 1958 and 1975 the

trench was backfilled.

3.6.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-C-1 site. It is

assumed that the site is underlain by sands and gravels similar to that encountered in the

116-B-1 borehole.

3.6.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-C-1 site

data are not available for the following:

= soil concentrations of organic, inorganic and metallic constituents
• physical properties of the soils
• field screening for VOC and radiological contamination

• geophysical borehole logs.

The 100-BC-5 Groundwater Operable Unit LFI included the installation of monitoring

well 199-B3-46, located about 60 m north of the 116-C-1 site. During the borehole drilling

soil samples were collected. Data from the chemical and radionuclide analyses and field

screening are presented in Section 3.6.3, below.

Two test pits were dug in the 116-C-1 trench in January of 1993 to obtain

contaminated soil for the 100 Area soil washing treatability test. One pit was dug

---- --- ----- -mid-lettgth, anrlthenther-at the inlet end. Radionuclide contamination was found to be

greater at the inlet end of the trench. Data collected during the excavation and in subsequent

analysis of the sampled materials are presented in Section 3.6.4.

3.6.3 Well 199-B3-46 Vadose Zone Data

Two samples were collected and submitted for chemical and radionuclide analysis

during tlte drillittg-of--100-BC-5LFI borehole for-monitoring-we?I 199-B3-46. The depth to

groundwater was 48.7 ft during drilling. The location of the well is shown on Figure 3-4.

3.6.3.1 Geology. The borehole was drilled to a total depth of 66.8 ft. The borehole

encountered t#e-1'ollowing sediments; gravelly--sat3d-ir. the-0?o- 1.5-ft bls interval,--sa.ndy
gravel from 1.5 to 21.0 ft b1s, gravelly sand from 21.0 to 26.5 ft bls, and sandy gravel from

26.5 to 66.8 ft bls.

3.6.3.2 Soil Samples. Sample B05XS4 was collected from the 30 to 32 ft bls interval.

Sample B05XS5 was collected from the 35 to 37 ft bls interval.
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3.6.3.2.1 Chemical Analyses. Toluene was detected in 35 to 37 ft bis interval

(sample B05XS5) in a concentration of 2 µg/P (Table 3-40). Uses of toluene are presented in

Section 3.2.2.1. No other VOCs were detected.

The semi-vols diethyl phthalate, di-n-butyl phthalate, and bis(2-ethylhexyl) phthalate

were detected in both samples. The uses of phthalates include solvent, plasticizer, plastics,

and insecticides (Sax and Lewis 1987).

Bis(2-ethylhexyl) phthalate is also used as a vacuum pump oil (Sax and Lewis 1987).

Concentrations are listed in Table 3-40. No pesticides or PCBs were detected.

No inorganic constituents or metals were detected in concentrations above the

Hanford Site background 95% UTL.

3.6.3.2.2 Radionuclide Analyses. The following radionuclides were detected: 'Sr,
13722e 23523aU za

Cs, Ra, n"Ttt, U, , and Am. Table 3-41 summarizes the detected radionuclide

concentrations. Gross alpha level ranged from 7.8 pCi/g (sample B05XS4) to 4.4 pCi/g

r-.. (sample B05XS5). Gross beta levels ranged from 32 pCi/g (sample B05XS4) to 53 pCi/g

C^jl (sample B05XS5). The maximum radionuclide concentration was 7.8 pCi/g of90Sr in the 35

to 37 ft bls interval. All the other radionuclide concentrations were < I pCi/g.

0;
3.6.3.2.3 Field Screening. The well site geologist performed field screening for

VOCs using an OVM PID. Ambient VOC background ranged from 0.0 to 1.0 ppm. The
field screening action level was 5 ppm. None of the observed field screening VOC
concentrations were above ambient background.

The well site geologist performed field screening for radioactivity using a Ludlum

14C portable scintillation detector and a gross gamma probe. The site gross gamma

background was 2140 cpm. The field screening action level for gross gamma activity was

4280 cpm, however, no gross gamma activity was observed that exceeded site background.

3.6.3.2.4 Geophysical Logging. Borehole spectral gamma geophysical logging was
not performed at well 199-B3-46.

3.6.4 Test Pit Sampling for Soil Washing Bench-Scale Testing

Two test pits were excavated in the 116-C-1 trench to collect materials for

bencl--scale-soiLwashing-=tability-tests.__Test pit-116-C-i was located mid-length. Total

depth of test pit 116-C-1 was 20 ft. The field team leader described the sediment texture as

60% cobbles and 40% sand. Twelve 5-gal containers of sediment were collected from the 10

to 20 ft interval.

Test pit 116-C-1A was excavated at the inlet end of the trench. Total depth of the
test pit was 24 ft. The field team leader estimated that 80% of the sediment in upper 5 to
7 ft was <3 inches in diameter and the remaining 20% was 3 to 6 inches in diameter. In
the interval from 7 to 24 ft the sediment consisted of rounded cobbles. Ten 5-gal containers
of sediment were collected from the 10 to 22 ft interval.
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Dimensions of the test pits, other than total depth, were not recorded. The field team

leader's description of the sediments is not sufficient for preparation of a geologic log of the

test pits.

3.6.4.1 Soil Samples. Pacific Northwest Laboratory (PNL) personnel prepared a composite

sample from the twelve 5ga1 containeis of the material collected from i0 to 20 ft interval in

the 116-C-1 test pit(DiOE=RL 1994). Another composite sample-vaspreparert byF114`11

personnel from the ten 5-gal containers of the material from the 10 to 22 ft bls interval in the

116-C-lA test pit (DOE-RL 1994). These composite samples are the Batch I and Batch II

camp[PC, from the 116-C-1 and 116-C-1A test pits, respectively. The samples were

composited in order to obtain sufficient material for the bench-scale soil washing treatability

test and to minimize the variability in chemical, radiological, and physical properties that

might exist in subsamples of the composite. Samples were not collected to provide data on

the trench sediment chemical, radiological, or physical characteristics at specific depths.

The Batch I and Batch II samples were analyzed in accordance with the 100 Area Soil

Washing Treatability Test Plan (DOE-RL 1992d) and as described in the 100 Area Soil

Washing Bench-Scale Tests (DOE-RL 1994). The analytical results have not been validated

and have not been incorporated in the HEIS database. The analytical and physical

parameters of interest included:

^ concentrations ofinorganic constituents in the <2 mm size fraction

• concentrations of radionuclide constituents in the <2 mm size fraction

• concentrations of 'Co, "'Cs, and 'sZEu in the >2mm size fraction

• physical properties such as grain size and bulk density.

3.6.4.1.1 Chemical Analysis. The Batch I and Batch II samples were not analyzed

for volatile organic compounds, semi-volatile organic compounds, pesticides, or

polychlorinated biphenyls.

The inorganic constituents in Batch I and Batch II samples were analyzed using

non-CLP X-ray fluorescence (XRF) methods. The following CLP TAL analytes were not

measured using the XRF methods: Be, Co,- Mg, Hg; Na, i'n, and cyanide. Because

non-CLP methods were used the data are not directly comparable to LFI data or to the

Hanford Site background 95% UTL values. The Batch I and Batch II inorganic data are

presented in Table 3-42; the Hanford Site background 95% UTL values are presented for

information only. The Batch II sample contained 4 times more Cr, 7 times more Pb, and 10

times more Zn than the Batch I sample. Concentrations of most of the other constituents

were larger in Batch II than in Batch I samples. Concentrations of Ba, Cr, Cu, Ni, Si, V,

Zn, and Zr in the Batch I sample and Ba, Cr, Cu, Pb, Mn, Ni, Si, V, Zn, and Zr in the

Batch II sample, both from the <2mm size fraction, may exceed the Hanford Site

background 95% UTL values, as shown in Table 3-42. The inorganic contaminant

concentrations appear to be greater near the trench inlet pipe.

3.6.4.1.2 Radionuclide Analysis. Table 3-43 presents a summary of the detected

radionuclides in the <2 mm size fraction, and the concentrations of 'Co, "'Cs, and 152Eu in

the > 2 mm size fraction of the Batch I and Batch if samples. The Batch- 11 sample-contains
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significantly higher concentrations of all radionuclides in comparison to the Batch I sample,

with the exception of "BU. For example, in the <2 mm size fraction the 'Co concentrations

are 525 pCi/g in Batch II and 7 pCi/g in Batch I, 90Sr concentrations are 115 pCi/g in Batch

II and <0.2 pCi/g in Batch I, "Cs concentrations are 5495 pCi/g in Batch II and 0.74 pCi/g

in Batch I, 152Eu concentrations are 2320 pCi/g in Batch II and 28 pCi/g in Batch I, and
"9rzwPu concentrations are 414 pCi/g in Batch II and 0.08 pCi/g in Batch I. In the > 2 mm

size fraction 'Co concentrations are 17.9 pCi/g in Batch II and 3.2 pCi/g in Batch I, "'Cs

concentrations are 759 pCi/g in Batch II and 2 pCi/g in Batch I and 'SZEu concentrations are

51.6 pCi/g in Batch II and 0.6 pCi/g in Batch I. The radionuclide contaminant

concentrations are greater near the trench inlet pipe.

3.6.4.1.3 Field Screening. Field screening was used during the excavation at the

two test pits for health and safety purposes and to collect material with sufficient

radioactivity to be useful for treatability testing. Radionuclide and VOC screening was not

^3 used to establish the total depth of the test pits.

The site safety officer performed field screening for VOCs using an OVM PID at

both test pits. The ambient VOC background concentration during the excavations was

0 ppm and the observed concentrations were 0 to 0.2 ppm.^..^

A HPT performed field screening of beta-gamma activity using a Geiger-Mueller

detector with a P-11 probe. The beta-gamma general background for both test pits was

50 cpm. At the 116-C-1 test pit, source of the Batch I samples, the activity was 50 cpm in

the 0 to 10 ft interval had and 400 cpm in the 10 to 20 ft interval. At the 116-C-1A test pit,
source of the Batch II samples, the activity was 1000 at 10 ft bls, 600 to 1000 cpm at 15 ft

bls, 3000 to 5000 cpm in the 15 to 20 ft interval, 20,000 cpm at 20 ft b1s, and 1500 to

2000 cpm in the 22 to 24 interval.

3.6.4.2 Physical Properties. The sediment from each test pit was analyzed to determine

the moisture content, particle size distribution, and specific gravity (DOE-RL 1994).

The moisture contents of the Batch I and Batch II samples were 2.49% and 0.85%

respectively (DOE-RL 1994).

_The_patticle size distribution of the Batch I sample, expressed in weight percent, was

90% coarse sand and gravel ( >2 mm), 3.6% medium sand (2 mm to 0.25 mm), 3.4% fine

sand (0.25 mm to 0.074 mm), and 3.0% silt and clay (<0.074 mm) (DOE-RL 1994). Note

that reported Batch I grain-size distribution classes (DOE-RL 1994) do not match standard

grain-size scales used by engineers, geologists, or soil scientists. The particle size

distribution of the Batch II sample, expressed as weight percent, for the Batch II sample was

97.2% gravel (>4.75 mm), 1.1% medium sand (2 mm to 0.425 mm), 0.7% fine sand

(0.425 mm to 0.074 mm), and 1.0% silt and clay (<0.074 mm) (DOE-RL 1994). The

grain-size classes for the particle size distribution of the Batch II sample follow the ASTM
D2487-90 standard (DOE-RL 1994).

The specific gravity for the Batch II sample was 2.71, but no result was reported for

the Batch I sample (DOE-RL 1994).
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The 116-C-1 trench area was sampled extensively in 1975 at 15 locations. Boreholes

were drilled into the soil to depths up to 11 m (36 ft). Contamination was found in and

beneath the trench along the entire length, and consisted primarily of 60Co, 90Sr, "'Cs, 152Eu,

154Eu, and probably 'Ni (not reported). In many borings, concentrations of radionuclides

were still increasing at depths of 9 to 11 m (30 to 36 ft), indicating that the limits of the

contaminated soil column may not have been reached. The estimated radionuclide inventory

for the trench and soil column to 9 ft (30 ft) below grade was at least 79 Ci (Dorian and

Richards 1978). Approximately 4.5 kg (9 lb) of sodium dichromate was also estimated to

have been disposed of in the trench (Stenner et al. 1988). The sodium dichromate was added

to the reactor cooling water in a concentration of 2 mg/f to control process tube corrosion

(D-rr nr tnnL.^

dr"
Analytical data from well 199-B3-46 indicate possible contamination by toluene,

phthalates, and low concentrations of radionuclides. Both toluene and the phthalate

r; compounds are typical laboratory contaminants. Historical records do not indicate that

Q toluene or phthalates were disposed of in the 100-BC-1 Operable Unit (DOE-RL 1992c),

although vacuum pumps were used in the 100 B/C Area. The analytical data indicate only

^^ minimal contamination may be present in the vadose zone sampled by well 199-B3-46.

Analytical data from the treatability test pit samples indicate that contamination is

greater at the inlet end of the 116-C-1 trench. Field screening for beta-gamma radioactivity

indicated that contamination was highest 20 ft bls in the 116-C-lA test pit, excavated at the

inlet end of the trench. The vertical distribution of inorganic and radionuclide contaminants

and the- vertical-extent-oftwaaminatior. beneath the trench- were not established by the test

pit sampling, as these were not goals of the sampling and analysis. Concentrations of

_ sadionuclides in the Batch II- sample are considerably larger than those reported in Dorian

and Richards (1978) for borehole "L" 18 ft sample as shown in Table 3-43. The analytical

data from the test pits are not directly comparable to LFI data or to historical data because

the samples were composites from intervals 10 to 12 ft thick and because non-CLP methods

were used for inorganic analyses.

Analytical data from the LFI sampling of the 116-B-1 trench are considered analogous

and are presented in Section 3.2. Contamination levels for both radionuclides and metals for

the 116-C-1 trench are assumed to be analogous to those found in the 116-B-1 LFI samples,

based on operating history and process knowledge. An assessment of the similarity of data

from-sites-considered-analogot:s .o-the ! lb-C-1--sirw-is-presented- in Section 3,1.4.

3.6.6 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 'Sr, "Tc, and 'H concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring well

199-B3-46 is located downgradient of 116-C-1. Monitoring wells 199-B5-2 and 199-B4-8 are

the nearest upgradient wells. The concentrations of90Sr and 94I'c are both elevated in

samples from well 199-B3-46 relative to both upgradient wells. The'H concentrations in
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samples from well 199-B3-46 are about 40% to 60% larger than concentrations in samples

from well 199-B4-8. Tritium concentrations in samples analyzed from the upgradient well

199-114-8 were the same as those in July samples from well 199-B3-46, but in the October

sample the downgradient well sample had 40% more'H. It appears that the 116-C-1 trench

is impacting groundwater.

3.7 116-B-11 RETENTION BASIN

The 116-B-11 retention basin was a rectangular, reinforced-concrete reservoir, 142 in

x 70 m x 6 m deep (467 ft x 230 ft x 20 ft), partially aboveground and divided into two

sections by a central flume that ran the length of the basin (General Electric 1963). The

basin was located on the northern edge of the 100 B/C Area (Figure 1-1). It received

00 effluent cooling water from the B Reactor from 1944 until 1954 (Dorian and Richards 1978).

^; After 1954, the effluent from the B Reactor was diverted to the 116-C-5 basin because the

116-B-11 basin cracked and repair efforts were unsuccessful. For at least 14 years after

r. being retired, the 116-B-11 retention basin was purposely kept wet (Brinkman 1968). To

maintain a minimum wetness, overflow water from the B Reactor fuel storage basin was

routed to the retention basin. By 1975, the basin was no longer kept wet, and 1.06 m

Zr-", (3.5 ft) of soil fill had been added on top of the 6.4 cm (2.5 in) layer of sludge present in the

bottom of the basin. The walls of the basin have been partially demolished.

Leaks from the 116-B-11 basin were extensively documented. As early as 1949,

peyeral _]gatls-were_Qbserved_in_rhe_gQKh-yyalla Qf-the basin (Pattrrcnn 1949). At the same

time, thermal springs appeared along the Columbia River below the basin. The springs were

believed to result from the seepage of cooling water through the soil from the basin to the

river. Leaks continued to occur regularly after that time. Most of these leaks were small

and could be classed as seepage (Ruppert 1953). The leaks were greatest on the northeast

side of the basin and around the outlet pipe on the east end of the basin. They resulted in

"vYsitSie- SnrfaL`e-LQntaTiinatiUn:---T he-leak-area5-weie-not-Covered-at-thaEtlme-blit were .17^.^.ced

off and posted with radiation signs. During February 1954, a break occurred in the basin

and the area around the basin was covered with water (Selby and Soldat 1958). The amount

of radioactivity in the surface water surrounding the basin was comparable to effluent water.

-- -- -- -----Leakage-rate5-were estimated- tO-be 2ss high°h as 1 R , O^S tn '37
.
ASl1 0/min (5000 to...^ .... ................... ^

10,000 gal/min) (Dorian and Richards 1978). The soil surface around the basin was covered
with additional soil in 1977.

The leaks resulted in widespread soil and groundwater contamination in the area of
the 116-B-11 basin. The spread of the thermally hot effluent through the soil was sufficient

to raise the temperature of the influent river water at the 181-B pump house by several

degrees centigrade (Brown 1963). Thermally hot groundwater mounds were also formed
beneath the basin.

ba3ti r n^ uaia--The 100-BC-1--LEI-did-not inelude an-investigation of the I16-B--11 data
that follow are from analyses reported by Dorian and Richards (1978).
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3.7.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-11 basin. It is

assumed that the basin is underlain by sandy gravel similar to that encountered in the

116-B-1 LFI vadose borehole.

3.7.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-11 basin,

data are not available for the following:

CT,,

.
r-...
^

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils
• field screening for VOC and radiological contamination

• geophysical borehole logs.

Historical radionuclide concentration data and conclusions for the 116-B-11 site are

presented in Section 3.7.3.

3.7.3 Conclusions

There are historical data for radionuclide constituents in basin sludge, soil, or

concrete. Dorian and Richards ( 1978) reports analyses of radionuclides in the basins sludge,

overlying fill, and soil from beneath and adjacent to basins. The 116-B-11 retention basin

contained a calculated inventory of approximately 118 Ci in 1976, of which 92 Ci was

attributed to the 6.4-cm (2.5 in) thick sludge layer, and the remaining 26 Ci was attributed to

the soil €iIl-and the ba..^in concrete. This inventory was based solely on sampling results.

The primary radionuclides consisted of 'Co, "Ni, 'SZEu, and 154Eu. The average

concentration of Z"nwPu in the 116-B-11 basin sludge was 58 pCi/g and the maximum was

340 pCi/g. The maximum concentration of radionuclides in 116-B-11 sludge samples

reported in 1978 (Dorian and Richards 1978) decayed to 1992 are as follows:

Constituent Concentration
(PCi/g)

7u in2

14C 260
'Co 4266
90Sr 210
130Cs 50.5
"'Cs 831
'S'Eu 28316
54En U224

issEu 489
23eU 9.0

"apu 7.7
2"Pu 340
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Dorian and Richards (1978) reports analyses of soil from a maximum of 4 m (13.5 ft)

below the basin. The same suite of radionuclides were found in the soil samples as in the

sludge, although concentrations were less. The data indicated that the level of contamination

is distributed irregularly in the sampled area. Concentrations at a depth of 4 m (13.5 ft) are

the same order of magnitude as concentrations in shallower soil samples. This suggests that

the sampling did not extend to the bottom of the contaminated zone. Based on the samples,

the soil column beneath the 116-B-11 basin was estimated to contain a total radionuclide

inventory of approximately 280 Ci (Dorian and Richards 1978). The contaminated soils

below and around the basin are still in place. An analysis of a soil sample from outside the
basin reported in 1986 (Jacques 1986) confirmed the 1978 report except that no "Pu was

detected.

- Tlte-116-B--11-site-is-conside.reA analogous-to-t.ite-116-C-SY116-D-7,and 116-H-7
sites. Section 3.5.3 presents an evaluation of this assumption.

3.7.4 Groundwater Assessment

The assessment of impact to groundwater posed by the 116-B-11 retention basin is
addressed in Section 3.5.4.

3.8 116-B-7, 132-B-6, AND 132-C-2 OUTFALL STRUCTURES

The outfall structures were open, reinforced-concrete boxes (sumps) located on the
bank above high water line and spillways that extended form the sumps to the river shore.
The 116-B-7 and 132-B-6 sumps are 8.2 m x 4.2 m x 6.4 m deep. The 132-C-2 sump is
8.2 m x 16 m x 6.4 m deep. The sumps extend below grade and connect to the effluent
pipelines from the retention basins. The sumps directed the effluent water through discharge
lines to the bottom center of the Columbia River, except during times of high river levels,
when the effluent was sent through the concrete overflow spillways to the river shoreline.
Surface contamination is known to be present at the 132-B-6 spillway. The area is marked
with radiation hazard posts. The other outfall structures have not been marked with radiation
hazard posts to indicate that they are areas of known surface contamination.

The 100-BC-1 outfall structures were not investigated during the LFI. The
116-D-5 outfall structure is an analogous site that was investigated in the 100-DR-1 LFI

-- ----- during--1992. Data fromthe-11-6-D-5-L+oreholeare applicable-for-the LFI evaluarion of the

116-B-7, 132-B-6, and 132-C-2 sites. The 116-D-5 borehole was in proximity to the outlet
side sump and near the discharge pipeline. The borehole was located there to detect possible
soil contamination produced by effluent leaks from the sump or discharge pipeline, and from
effluent spillage/overflow.

3.8.1 Geology

No site-specific geologic data are available for the 100-BC-1 outfall structures.
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3.8.2 Soil Samples

The 116-D-5 borehole was drilled to a total depth of 27.5 ft bls. Soil samples were

collected at 20 to 22 ft his and at 25 to 27 ft his.

3.8.2.1 Chemical Analyses. Investigation of the 116-D-5 outfall structure revealed the

,, E), Uses of TCE include metal degreasing, dry cleaning,„..,,._.rP^.,cP of rrichloroethene (TC.
refrigerant and heat exchange liquid, cleaning and drying electronic components, thinner for

paints and adhesives, and chemical manufacturing (Sax and Lewis 1987).

No semi-volatile organic compounds, pesticides or PCBs were detected in the 116-D-5

structure; similar findings are expected for the 100-BC-1 outfall structures.

No nietals or other inorganic compounds were detected -in- concentrations- above the

Hanford Site background 95 % UTL at the 116-D-5 outfall structure. Similar conditions are

expected for the 100-BC-1 outfall structures.
r^>

3.8.2.2 Radionuclide Analyses. Investigation of the analogous 116-D-5 outfall structure
14 40K, 226 228 235U, 238U, 239 241

revealed the presence C, 90Sr, Ra, 'I'It, Pu, and Am. All the

radionuclide concentrations were < 1 pCi/g, as shown in Table 3-44, except for 4OK

(12 pCi/g).

3.8.2.3 Geophysical Logging. A borehole geophysical log was not run at this site.

3.8.3 Conclusions

The possibility of radionuclide contamination at the 100-BC-1 outfalls structures is

suggested by the analogous data from 116-D-5 and known surface contamination at the

132-B-6 structure. The 100-DR-1 LFI also examined the 116-DR-5 outfall using a single

borehole drilled in proximity to the outlet side of the sump and the discharge pipeline. The

same radionuclides were detected in samples from borehole 116-DR-5 with the addition of

137Cs. All the concentrations were < 1 pCi/g except for 40K (13 and 13.5 pCi/g). No VOCs

were detected and there were no inorganic or -metal concentrations above the 95 % UTL.

However, di-n-butyl phthalate, bis(2-ethyl hexyl) phthalate, butylbenzyl phthalate, and the

pesticide dieldrin were detected. Uses of phthalates are presented in Section 3.6.3.1.

Historical records do not indicate that TCE, phthalates, dieldrin were disposed of in

the 100-BC-1 Operable Unit (DOE-RL 1992c). The inconsistent occurrence of these organic

compounds in samples from the two boreholes is not supportive of their occurrence at the

100-BC=i-outfalt structures:---Neither-TCE-or-dieldsn have been f0und in samples from the

100-BC-1 LFI. Phthalate compounds were detected only in five soil samples from the

100-BC-1 Operable Unit, in wells 199-133-46, 199-133-47, and 199-135-2. Phthalates are

typical laboratory contaminants, but may have been used in vacuum pumps in the 100 B/C

Area.
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3.8.4 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current
impact to groundwater posed by the outfall structures.

3.9 PROCESS EFFLUENT PIPELINES

The retention basin system includes effluent lines from the B and C Reactors to the
basins and overflow trenches, and lines from the basins to the outfall structures.

Approximate locations of the major discharge lines are shown in Figure 3-1. The effluent
lines from the B Reactor to the 116-8-11 basin were about 732 m(2400 ft) long between the
B Reactor and the basin, and were originally 122 cm (48 in) diameter and 76 cm (30 in)

diameter concrete pipes placed 6 m (20 ft) below grade. After the original pipeline leaked, it
was retired and a 167 cm (66 in) diameter carbon steel line, also 6 m (20 ft) deep was

installed (General Electric 1963). A segment of the effluent lines from the C Reactor to the

1I6-C-5 retention basins is also located within the 100-BC-1 Operable Unit boundaries.
These lines were 167 cm (66 in) diameter carbon steel (General Electric 1963). The total
line length from C Reactor to the 116-C-5 basin was approximately 975 m (3200 ft), but
only 610 m (2000 ft) of this lies within the 100-BC-1 boundaries.

When the C Reactor and associated basins were built, a 137 cm (54 in) diameter
effluent line was routed directly east from the B Reactor building, which tied into the
C effluent line at a junction box 91 m (300 ft) east of the B Reactor. A second 152 cm
(60 in) diameter crossover line between the B and C effluent lines was located south of the
116-C-5 basins.

Both the concrete effluent lines and the replacement steel lines from B Reactor
exhibited substantial leaks. The first indications of gross leaks in the effluent lines were
observed in early 1952, and they increased steadily in volume (Ruppert 1953). For a
distance of approximately 244 m (800 ft) along the lines, just south of the 116-B-11 retention
basin, the soil surface was covered with water and liquid was observed to be bubbling up
from the subsurface (Ruppert 1953). The area was confined within a radiation zone, but
there is no information to indicate that the area was covered. Two additional line leaks
occurred in late 1952 near the B Reactor building (Heid 1956). One of these occurred at the
diversion box for the crosstie to the C Reactor lines; the other was just northeast of the
B Reactor. The areas were covered with at least I m (3 ft) of soil.

3.9.1 Geology

The 100-BC-1 LFI did not include a field investigation of the process effluent
pipelines, junction or diversion boxes. The LFI did investigate an area analogous to areas of
effluent line leakage through excavation and sampling of the 116-C-5 vadose test pit, as
discussed in Section 3.5.

3-32



DOE\RL-93-06, Rev. 0

3.9.2 LFI Data

Because the 100-BC-i LFI did not include a field investigation of the process effluent

pipelines or associated junction and diversion boxes data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils

• field screening for VOC and radiological contamination

• geophysical borehole logs.

The 100-BC-5 Groundwater Operable Unit LFI included the installation of monitoring

well 199-B5-2. Well 199-B5-2 is about 30 in west of an effluent pipeline, and about 50 in

southwest of-the diversion box that serveai-the--l l6-C-5 retention basin. The pipelines and

m^ diversion box are shown on Figure 3-1. During the borehole drilling soil samples were

-S3 coIlected.- Data from the chemical and radionuclide analysis are presented below.

Historical radionuclide concentration data and conclusions for the site are presented in

-^^ Section 3.9.4.

3.9.3 Well 199-B5-2 Vadose Zone Data

Two samples were collected and submitted for chemical and radionuclide analysis

during the drilling of 100-BC-5 LFI borehole for monitoring well 199-B5-2. The water table

was encountered at 57.5 ft bls during drilling.

3.9.3.1 Geology. The 199-B5-2 borehole was drilled to a total depth of 75.0 ft bls. The

borehole encountered silty sand in the 0 to 1.0 ft interval followed by sandy gravel from

1.0 ft to 63.0 ft bls. In the interval from 63.0 ft to 75 ft bis the following sediments were

encountered:

• gravelly sand at 63.0 to 65.0 ft bls
• sandy gravel at 65.0 to 67.5 ft bls
• gravelly silty clay at 67.5 to 68.0 ft bis
• sandy gravel at 68.0 to 75.0 ft bls.

3.9.3.2 Soil Samples. Sample B05XX2 was collected in the 53 to 55 ft interval bls.

Sample B05XX3 was collected from the 55 to 57 ft interval bls.

3.9.3.2.1 Chemical Anal,yses.- Acetone was detected in the 55 to 57 ft bls interval

(sample B05XX3) in a concentration of 24 µg/kg (Table 3-45). Uses of acetone are

discussed in Section 3.2.3.1. No other VOCs were detected.

The only semi-vol detected was diethyl phthalate (Table 3-43). A concentration of

390 µg/kg was detected in the 53 to 55 ft bls interval (sample B05XX2). Uses of phthalates

are discussed in Section 3.6.3. 1. No pesticides or PCBs were detected.
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No inorganic compounds or metals were detected in concentrations above the Hanford

Site background 95% UTL.

3.9.3.2.2 Radionuclide Analyses. The following radionuclides were detected: 'Sr,

"`Cs, "'Cs, 226Ra, 22en 235U 238U 239124opu and 261Am. Table 3-46 summarizes the
detected radionuclide concentrations. Gross alpha level ranged from 9.4 pCi/g (sample
B05XX2) to 7.3 pCi/g (sample B05XX3). Gross beta levels ranged from 36 pCi/g (sample

B05XX2) to 37 pCi/g (sample B05XX3). The maximum radionuclide concentration was

2.9 pCi/g of90Sr in the 53 to 55 ft bls interval. All the other radionuclide concentrations

were < 1.5 pCi/g.

3.9.3.2.3 Field Screening. The site geologist performed field screening for VOCs

using an OVM PID. Ambient VOC background during drilling ranged from 0.0 to 0.3 ppm.

The VOC field screening action level was 5 ppm. At only two depths did the observed VOC

concentration exceed background; 0.4 ppm at 16.0 ft bls, and 0.6 ppm at 24.8 ft his.

^^- A field geologist performed field screening for radioactivity using a Ludlum 14C

^_
portable scintillation detector and a gross gamma probe. The site gross gamma background

was 2250 cpm. All of the sediments screened had gross gamma activity levels less than the

g;:µ site background.

3.9.3.2.4 Geophysical Logging. A geophysical log was not collected for the
199-B5-2 well.

3_9_4 Cnnclncinnc

A survey of contamination levels inside the junction boxes, diversion boxes, and
effluent lines was performed as part of the 1975/1976 radiological study (Dorian and
Richards 1978). Radionuclides in rust flakes and sludge samples collected from inside the
lines and boxes included U, 'H, 1dC, 60Co, 63Ni, 90Sr, 14Cs, "'Cs, '52Eu, 'SOEu, '55Eu, 238Pu,
'a'Pu, and "9L40Pu. Tritium was not found in the effluent line sample. Carbon-14 was not
found in the diversion and junction boxes. The concentrations were originally reported in
Dorian and Richards (1978) and are also presented in the 100-BC-1 Work Plan (DOE-RL
1992a) and in the 100-BC-1 QRA (WHC 1993a). Average total beta and gamma
radioactivity levels were 83,000 pCi/g in the effluent line scale and
120,000 pCi/g in the junction box sludge (Dorian and Richards 1978). Average "'n40Pu
concentrations were 66 pCi/g for the effluent line scale and 720 pCi/g for the sludge at the
bottoms of the diversion and junction boxes (Dorian and Richards 1978).

Analyses conducted by Dorian and Richards (1978) did not include inorganic,
metallic, or organic constituents. The LFI data for metals in the 116-C-5 sludge may be
considered analogous to the sludge and scale from the pipelines, junction and diversion
^----UUJICJ.

Analytical data from well 199-135-2 vadose zone samples indicate possible
contamination by acetone, diethyl phthalate, and low concentrations of radionuclides. Both
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acetone and the phthalate compounds are typical laboratory contaminants. Historical records

do not indicate that acetone-or phthalates Were disposed of in the 100-BC-1 Operable Unit
only minimal contamination may19=92L): The analyttcal data ;rdicate .,...^ Y be present

in the vadose zone sampled by well 199-B5-2.

3.9.5 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current

impact to groundwater posed by the effluent pipelines. Because of the large volume of

effluent transported by the pipelines and their history of extensive leakage they are

considered to be current sources of groundwater impact.

3.10 116-B-13/14 SLUDGE BURIAL TRENCHES

These burialLrer:ches-are-lor..ated near the-116-B-11-bacin-(Figure_1-1), The 116-B-14

'J trench, excavated immediately north of the 116-B-11 basin in 1948, was 37 m (120 ft) long

by 3 m(10 ft) wide by 3 m(10 ft) deep. Contaminated sludge removed from the 116-B-11

retention basin was placed in the trench and covered with approximately 2 m (6 ft) of soil

(Ruppert 1953). The 116-B-13 trench, measuring 15 m(50 ft) long by 15 m(50 ft) wide by. ..
m(10 ft) deen was dug in 1952 southeast of the 116-B-11 basin (Clukey 1956). Again,

sludge was removed from the basin, placed in the trench, then covered with about 2 m(6 ft)

of clean soil (Heid 1956).

3.10.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-13/14 trenches.

It is assumed that the trenches are underlain by sediments analogous to that found in the

116-B-1 vadose borehole.

3.10.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-13/14

crib data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils

• field screening for VOC and radiological contamination

• geophysical borehole logs.

Historical radionuclide concentration data and conclusions for the site are presented in

Section 3.10.4.

The 100-BC-5 Groundwater Operable Unit LFI included the installation of monitoring
well 199-B3-47, located about 40 m north of the 116-B-14 site. During the borehole drilling
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soil samples were collected and geophysical logs were run. Data from the chemical and
radionuclide analysis, and spectral gamma geophysical logging results are presented below.

3.10.3 Well 199-B3-47 Vadose Zone Data

3.10.3.1 Geology. The 199-B3-47 borehole was drilled to a total depth of 61.0 ft bis. The

borehole encountered the following types of sediments; sandy gravel from 0 to

55.0 ft bis with caliche-cemented sand at 6.5 to 7.0 ft his, silty sandy gravel from 55.0 to
59.0 ft his, slightly gravelly silty sand from 59.0 to 60.5 ft his, and sandy gravel from 60.5
to 61.0 ft his.

3.10.3.2 Soil Samples. Two samples were collected and submitted for chemical and
radionuclide analysis during the drilling of 100-BC-5 LFI borehole for monitoring well

`'0 199-113-47. Sample B05XS1 was collected in the 30 to 32.5 ft interval his. Sample B05XS2
was collected from the 39 to 41.5 ft interval bls.

r-^
C= 3.10.3.2.1 Chemical Analyses. Methylene chloride was detected in the 30 to 32.5 ft
^ his interval in a concentration of 5 µg/kg (Table 3-47). Uses of methylene chloride include

solvent extraction, paint removers, solvent degreasing, plastics processing, and aerosol
propellant (Sax and Lewis 1987). No other VOCs were detected.

The only semi-volatile organic compound detected was di-n-butyl phthalate.
Concentrations of 36 µg/kg and 3000 µg/kg were detected in the 30 to 32.5 ft his and 39 to
41.5 ft his intervals, respectively (Table 3-47). Uses of phthalates are discussed in Section
3.6.3.1. The pesticide endrin was detected in the sample from the 30 to 32.5 ft interval
(Table 3-47). No PCBs were detected.

No inorganic compounds or metals were detected in concentrations above the Hanford
Site background 95% UTL.

3.10.3.2.2 Radionuclide Analyses. The following radionuclides were detected: 90Sr,
"`Cs, "'Cs, neRa22e..h 239U, and 201Am. Table 3-48 summarizes the detected radionuclide
concentrations. Gross alpha level ranged from 3.4 pCi/g to 4.5 pCi/g. Gross beta levels
ranged from 28 pCi/g to 35 pCi/g. The maximum radionuclide concentration was
1.35 pCi/g of tt'Th in the 30 to 32 ft his interval. All the other radionuclide concentrations
were < 1.2 pCi/g.

3.10.3.2.3 Field Screening. The well site geologist performed field screening for
VOCs using an OVM PID. Ambient VOC background during drilling was 0.0 ppm. The
field screening action level was 5 ppm. No VOC concentrations above 0 ppm were observed
during field screening.

The well site geologist performed field screening for radioactivity using a Ludlum
14C portable scintillation counter and a gross gamma probe. A HPT performed a second
field screening of beta-gamma activity using a Geiger-Mueller detector and a
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P-11 probe. The site gross gamma background was 2175 cpm. The gross gamma action

level was 4350 cpm. No detectable beta-gamma activity was found during drilling. No

gross-gamma activity greater than site background was detected by field screening.

3.10.3.2.4 Geophysical Logging. Well 199-B3-47 was logged from the surface to

56 ft b1s, three feet less than total borehole depth. The only man-made radionuclide detected

was "'Cs. Cesium-137 was detected in the interval from 29 to 43 ft b1s. The "'Cs

maximum decay activity was < 1 pCi/g. Copies of the logs are in Appendix B.

1 ln A rnnnt..c:n..c
J.1V.^ \.uu...uorv.u

The 116-B-14 trench was not specifically identified by Dorian and Richards (1978)

r, 4 with a borehole or sampling results. Borehole C in their report, however, appears to be at

the edge of the burial trench. It is not known if the borehole is just inside or outside because

the exact location of the trench was not surveyed or plotted. The hole was drilled to a depth

of 7 m(22 ft). Contamination was negligible at 7 m(22 ft). Based on the sampling results

from that borehole, the trench was estimated to contain an inventory of 0.8 Ci for the

radionuclides analyzed (Dorian and Richards 1978). The minimal levels of contamination

found by Dorian and Richards (1978) are not consistent with the levels of radionuclides

present in sludge from the 116-C-5 retention basin, which is considered to be analogous.

Analytical data from well 199-B3-47 indicate possible contamination by methylene

chloride and phthalates, and low concentrations of radionuclides. Both methylene chloride

and the phthalate compounds are typical laboratory contaminants. Historical records do not

indicate that methylene chloride or phthalates were disposed of in the 100-BC-1 Operable

Unit (DOE-RL 1992c). The analytical data indicate only minimal contamination may be

present in the vadose zone sampled by well 199-B3-47.

Data from analogous sites are not available for site 116-B-13 and 116-B-14.

3.10.5 Groundwater Assessment

The assessment of impact to groundwater posed by the I16-B-13 and 116-B-14 sludge

burial trenches is addressed in Section 3.5.4.

3.11 116-B-6A CRIB

This crib, 3.7 in by 2.4 in by 4.6 m deep (12 ft by 8 ft by 15 ft deep), is apparently
constructed of wooden timbers with rocky backfill (Campbell et al. 1990). It is covered with
2 m (6 ft) of soil. The crib was operated from 1951 to 1968 and received an estimated

5000 P ( 1300 gal) of waste from decontamination activities at the 111-B decontamination

station.
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3.11.1 Geology

The 100-BC-1 LFI did not investigate the 116-B-6A crib. Data are available from the

in situ vitrification treatability study performed by PNL (PNL 1992). Three characterization

boreholes were drilled at the 116-B-6A site; two were drilled into the 116-B-6A crib, one

was drilled about 3 m north of the crib. These boreholes revealed a relatively homogenous

matrix consisting of unconsolidated, poorly sorted, sandy gravel to silty sandy gravel,

averaging 50-60% gravel, 30-45% sand, and 5-10% mud (silt and clay) (PNL 1992).

Moisture content ranged from 4% to 15%.

3.11.2 Soil Samples

3.11.2.1 Chemical Analyses. Chemical analyses performed by PNL ( 1992) were restricted
CO to metals and inorganic constituents. The concentrations of Cd, Cu, Pb, and Zn were above
^ the Hanford Site background 95% UTL in several sample intervals, as shown below in Table

3-49.

3.11.2.2 Radionuclide Analysis. The samples collected for inorganic and metals analysis
were not analyzed for radionuclide content. Radionuclide content was determined using
borehole geophysical logging. The results are presented in Section 3.11.2.4.

3.11.2.3 Field Screening. During construction of the boreholes, measurements were taken
of radioactivity at 2 ft intervals. These measurements were taken using a Geiger-Mueller
instrument. A maximum concentration of 5500 cpm was measured in BH-2 at a depth of six
feet. Field measured peaks in radioactivity correspond to the peaks noted in borehole
geophysical logging results.

3.11.2.3 Geophysical Logging. Borehole geophysical logs were collected from the BH-1,
BH-2, and BH-3. Cesium-137, 'Sr and 'Co were the only reported radionuclides (PNL
1992). The depth intervals and maximum concentrations for these radionuclides were as
follows:

• cobalt-60 occurred in BH-1 from 11.5 to 14 ft bls, with a maximum
concentration of 122 pCi/g, at 11.5 ft

• cobalt-60 occurred in BH-2 at 12 ft bls with a concentration of 0.58 pCi/g

• cesium-137 occurred in BH-l from 11.5 to 20 ft bls, with a maximum
concentration of 574 pCi/g at 14 ft

• cesium-137 occurred in BH-2 from 4 to 28 ft his, with a maximum
concentration of 3402 pCi/g at 6 ft

• cesium-137 occurred in BH-3 at 20 ft bls, with a concentration of 2.3 pCi/g

• strontium-90 occurred in BH-1 at 14 ft his, with a concentration of 138 pCi/g.
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3.11.3 Conclusions

Radionuclide contamination at the 116-B-6A site was expected in the 15 to 20 ft

interval, with the maximum contamination at about 15 ft (Dorian and Richards 1978). The

borings constructed for the treatability study (PNL 1992) showed contamination in the 6 to

15 ft interval, with the maximum at six feet. For "'Cs, 90Sr and 'Co, the concentrations

reported in PNL (1992) are greater than would be expected by decaying the Dorian and

Richards (1978) values from 1976 to 1992.

There are no data available from facilities in the 100 Area analogous to the 116-B-6A

crib.

3.11.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 90Sr, 99I'c, and'H concentrations in 100-BC-5

r-^ groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-7 is

C- downgradient of 116-B-6A. Monitoring well 199-B4-5 is upgradient of 116-B-6A. The

groundwater concentrations of 90Sr, 99Tc, and 'H are not appreciably different for

downgradient and upgradient samples. The 116-B-6A site does not appear to be contributing

radionuclide contaminants to groundwater. -

3.12 116-Ts-o013 CRIB

This crib, 4 m by 2.4 m by 2 in deep (12 ft by 8 ft by 6 ft deep), was operated from

1950 to 1953 and received radioactive liquid waste from fuel element decontamination at the

111-B decontamination station. The crib was apparently an unlined excavation, probably

filled with gravel, and covered with 2 m (6 ft) of soil after it was abandoned (Ruppert 1953).

3.12.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-6B crib. It is

assumed that the crib is underlain and surrounded by sediments analogous to that found in

the 116-B-6A in situ vitrification boreholes, reported in Section 3.11.1.

3.12.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-6B crib

data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils
• field screening for VOC and radiological contamination
• geophysical borehole logs.
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Historical radionuclide concentration data and conclusions for the site are presented in
Section 3.12.3.

3.12.3 Conclusions

The only sample obtained during the 1975/ 1976 radiological investigation appears to
have been a surface sample (Dorian and Richards 1978). It is unlikely, however, that a
surface sample reflects the contamination within and below the crib, since waste discharges
would have occurred below the present soil surface covering the crib structure. Therefore,
the inventory given by Dorian and Richards ( 1978) is suspect.

The operating history of the 116-B-6B crib was similar to the 116-B-6A crib, although

the 116-B-6B was used for 3 years and 116-B-6A for 17 years. The volume of waste
d^ disposed into the 116-B-6B crib are not known. As a worst case, the levels of contamination
^ found during the treatability test investigation at the 116-B-6A crib can be assumed to be

similar to those in the 116-B-6B crib.

3.12.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 'Sr, "I'c, and 'H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-7 is
downgradient of 116-B-6B. Monitoring well 199-B4-5 is upgradient of 116-B-6B. The
groundwater concentrations of90Sr,'Tc, and'H are not appreciably different for
downgradient and upgradient samples. The 116-B-6B site does not appear to be contributing
radionuclide contaminants to groundwater.

3.13 116-B-4 DUMMY DECONTAMINATION FRENCH DRAIN

This french drain, 1.2 in diameter by 6 in deep (4 ft in diameter by 20 ft deep), also
known as the dummy decontamination crib, is located east of the B Reactor building. This
french drain received an estimated 300,000 P(79,000 gal) of contaminated chromic and nitric
acid solutions from the dummy decontamination wash pad at the B Reactor building from
1957 until 1968 (Stenner et al. 1988). The spent acids were neutralized and routed to the
french drain via an underground stainless steel pipe, which is included as part of the 116-B-4
unit. Reported quantities of inorganic chemicals disposed of to this french drain include
1000 kg (22001b) of sodium dichromate, 1000 kg (2200 lb) of sodium oxalate, and 6000 kg
(13,200 lb) of sodium sulfamate (Stenner et al. 1988).

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-4 dummy
decontamination french drain data are not available for the following:

soil concentrations of organic, inorganic and metallic constituents
physical properties of the soils
field screening for VOC and radiological contamination
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• geophysical borehole logs.

The 100-HR-1 LFI did investigate a site, the 116-H-3 dummy decontamination french

drain, that is analogous to the 116-B-4 french drain. The 116-H-3 french drain is 0.9 m

diameter x 4.6 in deep (3 ft x 15 ft) received liquid wastes from the decontamination of fuel

element spacers (dummies).

3.13.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 116-B-4 dummy

decontamination french drain. It is assumed that the 116-B-4 french drain is underlain by

silty sandy gravel similar to that encountered in the 116-B-3 LFI vadose borehole.

3.13.2 Soil Samplesc^r

3.13.2.1 Chemical Analysis. The laboratory analysis results of samples taken from the

116-H-3 vadose zone borehole showed no inorganic contaminant levels above the 95% UTL.

There were no VOC, semi-vol, or pesticide contaminant levels above contract required

quantitation limits.

3.13.2.2 Radionuclide Analysis. Seven radionuclides, 'Co, '52Eu 226Ra 228n 233n34U

and "U, were detected above the laboratory's detection limit in the soil samples from the

116-H-3 borehole. All except for 'sZEu were less that the contract required detection limit of

0.5 pCi/g. The concentration of 152Eu, 0.54 pCi/g, occurred in a sample collected from the

-14.5-to I6.3 ft bls-intersal:- Nerother esccurrettces of thts radionuclide we dAt,.,.tP,1 in

samples from the 116-H-3 borehole. ^ylV yV^ w

3.13.2.3 Field Screening. No levels of VOCs above the action level (5 ppm above

background) were detected during continuous field screening of the 116-H-3 borehole. There

also was no radionuclide activity detected above the background level of 75 cpm.

3.13.2.4 Geophysical Borehole Logging. Logging was performed on the 116-H-3 borehole

using a spectral gamma-ray system. Small amounts of 'Co, 'SZEu, and 154Eu were detected

in the borehole. Cobalt-60 was encountered in two intervals in the survey; from the surface

to 1 ft (0.3 m) and from 12 ft (3.7 m) to the maximum survey depth of 18 ft (5.5 m) his.

The activity detected was less than 1 pCi/g. Similarly, 'SZEu was detected at activity levels

of <5 pCi/g in two intervals: from the surface to 1 ft (0.3 m) and from 11 to 18 ft (3.6 to

5.5 m) bls. Europium-154 was detected between 12 and 16 ft (3.7 and 4.9 m) b1s. The

-detected-activity^aras not-continuous and_was-<LnCi/g. _Cesium-137_was not detected in the

borehole.

3.13.3 Conclusions

The 116-B-4 french drain was apparently sampled during the 1976 radiological

investigation to a depth of 4.4 m(15 ft). The reported bottom depth of the french drain is
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6 m (20 ft). Therefore, the analytical results shown do not reflect contamination present in

the bottom of the drain or the soil beneath the drain. The maximum concentration of

radionuclides reported in 1978 (Dorian and Richards 1978) for the 116-B-4 site decayed to
1992 are as follows:

Constituent Concentration
(pCi/g)

'H 122
60Co 26
90Sr 3.7
"'Cs 0.0002
"'Cs 208
'5ZEu 420
'5`Eu 45
'55Eu 63
?8Pu 0.29
2'BU 0.28

;.^ Z"Pu 8.6
rc<

Data from the analogous 116-H-3 facility indicate there is no inorganic or organic
contamination at the 116-H-3 dummy decontamination french drain. There are, however,

some indications of radionuclide contamination both near the surface and at depth at the
116-H-3 site. One soil sample, the spectral gamma-ray borehole logging, and the historical

data from Dorian and Richards (1978) indicate the presence of low levels of radionuclide
contamination between approximately 12 and 18 ft (3.7 and 5.5 m) bls. The gamma-ray logs
indicate very low levels of radionuclide contamination by 'Co and 152Eu near the surface.

This analogous data is useful for the assessment of the 116-B-4 site. It is assumed
that inorganic and organic contaminants are not present at the 116-B-4 french drain, and that
the types of radionuclides that may be present at the 116-B-4 site are similar to those found
at the 116-H-3 french drain. The estimated 1978 inventory of radionuclides in the 116-B-4
site and the 116-H-3 site were 2.0 Ci and 0.07 Ci, respectively (DOE-RL 1992a, and Dorian
and Richards 1978). Because the 116-B-4 estimated inventory was 28 times that of 116-H-3,
radionuclide contamination may be expected to be considerably greater at 116-B-4 than was
found in 116-H-3 samples.

3.13.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 90Sr, "fc, and 'H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-B4-9 is
located downgradient of 116-B-4, although offset about some 70 m to the northeast, and
downgradient of site 116-B-2. Monitoring well 199-B4-4 is upgradient of 116-B-4. Because
only these two monitoring wells are available there is uncertainty in the assessment of
groundwater impact from site 116-B-4. The concentrations of90Sr, "1'c, and'H are not
appreciably different between these two wells. Although the 116-B-4 site contains 'Sr, and
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it is likely to have received effluent containing 94Tc, the site does not appear to be a current

source of groundwater contamination.

3.14 116-B-9 FRENCH DRAIN

This disposal unit, 1.2 m in diameter by 0.9 in deep (4 ft diameter by 3 ft deep), is

located west of the 132-B-1 'H recovery facility. It was used from 1952 to 1954 to receive

-arr estimated 40,000t ( 10,600-gal)-of waste °.vater from-what-is-de..^r.b°.d as the P-10 storage

building drain (Clukey 1956, Stenner et al. 1988). The nature of the activities in the

building is unknown (DOE-RL 1992a). Since the P-10 project involved'H production,'H

may be a potential contaminant. More definitive information on potential contamination is

unavailable. No sampling has been performed on this unit.

t^
^ 3.14.1 Geology

-Q, The 100-BC-1 LFI did not include a field investigation of the 116-B-9 french drain.

^P^ • ^ • ^^'^^':n by °^^^ and ^
. .

It i s assumei} that the french dr^.tn i s = ,,......a... „^ .,^...... W... bravels stmilar to that

encountered in the 116-B-5 LFI vadose borehole.

3.14.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-9 french

drain data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils

• field screening for VOC and radiological contamination

• geophysical borehole logs.

3.14.3 Conclusions

No historical data for the 116-B-9 french drain are available. It was not sampled

during the 1976 radiological investigation ( Dorian and Richards 1978).

There.are no facilities in the 100 Area analogous to the 116-B-9 french drain.

3:14.4 Groundwater Assessment

The current impact of the 116-B-9 site on groundwater cannot be assessed since data

are not available from monitoring wells or 100-BC-1 LFI analyses.
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3.15 116-B-10 DRY WELL

This dry well was constructed as a 0.9 m ( 3 ft) diameter tile-lined well on a concrete

slab 2 m (7 ft) deep, overlain with a manhole cover. Liquid waste apparently overflowed to

or from a 15 cm (6 in) process sewer line 0.9 m(3 ft) from the bottom slab. The method by
which this system operated is unclear. The well received an estimated 5 million P
(1.3 million gal) of liquid decontamination wastes from the 132-B-1 building from 1950 to
1968 (Stenner et al. 1988). Based on the knowledge that'H recovery activities were

conducted at the building, 'H is a potential contaminant. Other potential contaminants

include Cr and nitrate, typically found in decontamination solutions. No sampling has been
performed on this unit.

3.15.1 Geology
6=...
^
° The 100-BC-1 LFI did not include a field investigation of the 116-B-10 dry well. It
r-; is assumed that the dry well is underlain by sands and gravels similar to that encountered in

^ the 116-B-3 and 116-B-5 LFI vadose boreholes.
rlt-2

3.15.2 LFT Data

Because the 100-BC-1 LFI did not include a field investigation of the 116-B-10 dry

well data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents
• physical properties of the soils
• field screening for VOC and radiological contamination
• geophysical borehole logs.

3.15.3 Conclusions

No historical sampling data for the 116-B-10 dry well are available. It was not
sampled during the 1976 radiological investigation (Dorian and Richards 1978).

There are no facilities in the 100 Area analogous to the 116-B-10 dry well.

3.15.4 Groundwater Assessment

The current impact of the 116-B-10 site on groundwater cannot be assessed since data
are not available from monitoring wells or 100-BC-1 LFI analyses.
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3.16 116-B-12 CRIB

This crib, 3 m x 3 m x 3 m deep (10 ft x 10 ft by 10 ft deep), received drainage from

the confinement system seal pits in the 132-13-4 air filtration ventilation building. Waste

volume is unknown. Potentiallcolltaminantsinciude 3H1 {4C,-and-6ther potentially gaseous

radionuclides.

The 100-BC-1 LFI did not include a field investigation of the 116-B-12 crib. The

100-DR-1 LFI did investigate an analogous site, the 116-D-9 crib. This 3 m x 3 m x 3 m

(10 ft x 10 ft x 10 ft) structure received liquid wastes associated with the 117-D building seal

pits confinement system. Because the 116-B-12 was not investigated during the

100-BC-1 LFI site-specific data are not available for the following:

U' • soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils

• field screening for VOC and radiological contamination

• geophysical borehole logs.

3.16.1 Geology^,...

The 100-BC-1 LFI did not include a field investigation of the 116-B-12 crib. It is

assumed that the crib is underlain by sands and gravels similar to that encountered in the

116-B-2 LFI vadose borehole.

3.16.2 Soil Samples

3.16.2.1 Chemical Analyses. Acetone, a typical laboratory analytical contaminant was

found in two samples from the 116-D-9 investigation.

No semi-voiavie organic compounds, pesticides or PCBs were detected in the

100-DR-1 LFI; equivalent conditions are anticipated for the 116-B-12 crib.

No metals or other inorganic compounds were detected at concentrations above the

Hanford Site background 95% UTL in the 116-D-9 crib. The same conditions are expected

for the 116-B-12 crib.

3.16.2.2 Radionuclide Analyses. Radionuclide analyses of samples collected from a boring

at the 116=D-9 anadogous faciiitydetected "C, °'"i{, 90Sr, 226Ra, 2281h, Z'gU, and "Am. The

maximum concentration of'0Sr was 2.9 pCi/g. Table 3-50 shows the results of the 116-D-9

analyses.

3.16.2.3 Field Screening. No intrusive field investigations were conducted at this site; no
VOCs were found in the analogous 116-D-9 crib. Likewise, no radionuclides were detected
during field screening of soils at the 116-D-9 crib. Similar conditions are likely at the
116-B-12 crib.
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3.16.2.4 Geophysical Logging. No geophysical logs were run at the 116-D-9 site.

3.16.3 Conclusions

No historical sampling data for the 116-B-12 crib are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978). Analogous data from
the 116-D-9 crib indicated the presence of only low levels of radionuclide contamination.
This was also the case for the 116-H-9 site, another analogous facility that was examined
during the 100-HR-1 LFI. The detected radionuclides in 116-H-9 samples, "'Cs, 152Eu,
zz°Ra, 228T1t, 23rI'lt, and 78U, were not identical to those at 116-D-9 (Table 3-50). The

116-H-9 concentrations were all less than 1.3 pCi/g. Analyses of 116-H-9 samples revealed

no organic compounds, and no inorganic contaminants. The data from these two sites are
generally consistent for non-radiological constituents. There were two detections of acetone
at 116-D-9 but no detections in 116-H-9 samples. Acetone does not appear to be
facility-specific, and is not expected at the 116-B-12 site. The data indicate the uncertainty
that the use of data from analogous sites entails.

If this analyte proves to be facility- specific, it is of potential concern for the

100-BC-1 Operable Unit.

3.16.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the90Sr, "I'c, and'H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-34-4 is
located downgradient of 116-B-12. Monitoring well 199-84-7 is upgradient of 116-B-12.
The90Sr concentrations in groundwater from well 199-134-4 were three to six times higher
than the samples from well 199-B4-7. The concentrations of "Tc and'H are not appreciably
different between these two wells. The 116-B-12 site appears to be a current source of
groundwater contamination, although the 132-B-4 and 132-B-5 facilities could be contributing
contaminants as well.

3.17 118-B-5 BALL 3X BURIAL GROUND

This burial ground, 15 m by 15 m by 6 m deep (50 ft by 50 ft by 20 ft deep),
contains irradiated reactor wastes such as old thimbles, step-plugs, and other components.
These were removed from the B Reactor during the Ball 3X Project shutdown in January
1953;-when the reactor was conver`ced from a iiquid boron safety system to a solid ball 3X
system using nickel-plated boron steel and carbon steel balls. The burial trench was
backfilled with about 1.5 m (5 ft) of clean soil overlying the buried materials (Heid 1956).
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3.17.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 118-B-5 burial ground.

It is assumed that the burial ground is underlain by sands and gravels similar to that

encountered in the 116-B-6A borehole (PNL 1992).

3.17.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-5 burial

ground data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils
a' •...

• feld ccregning for VOC and radiological contamination

• geophysical borehole logs.

(^"•r.

3.17.3 Conclusions

No historical sampling data for the 118-B-5 burial ground are available. It was not

sampied duiing the 1976 radiological investigation (Dorian and Richards 1978). Typical

contaminants that are generally associated with reactor hardware are 'Co and "Ni.

3.17.4 Groundwater Assessment

The burial ground is not impacting groundwater. Contaminants thought to be

were not e.d..oa a,,.,..assoctated with tise i5urial grot;std, such as Ca; a^^. ,.̂ ^^^^ ua ^.^..^w in. ....^, gradient^

monitoring well 199-B4-4, or in any monitoring wells.

3.18 118-B-7 SOLID WASTE BURIAL GROUND

The 118-B-7 solid waste burial ground, 2 m by 2 m by 2 m deep (8 ft by 8 ft by

8 ft deep), received small amounts of waste from the 111-B facility. Most of the waste

consisted of decontamination materials and associated equipment. Small amounts of reactor

hardware may be present. Typical contaminants may include 'Co and "Ni- No sampling

has been performed.

3.18.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 118-B-7 burial ground.

It is assumed that the burial ground is underlain by sands and gravels similar to that

encountered in the 116-R-6A hnrP.hnle (PNt. 1992).
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3.18.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-7 burial
ground data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents
• physical properties of the soils
• field screening for VOC and radiological contamination
• geophysical borehole logs.

3.18.3 Conclusions

No historical sampling data for the 118-B-7 burial ground are available. It was not
^-^ sampled during the 1976 radiological investigation (Dorian and Richards 1978). Typical

contaminants that are generally associated with reactor hardware are 'Co and 63Ni.

<^t
3.18.4 Groundwater Assessment

The burial ground is not impacting groundwater. Contaminants thought to be
associated with the burial ground, such as 'Co, were not detected in downgradient
monitoring well 199-B4-7, or in any monitoring wells.

3.19 132-B-4/5 FILTER BUILDING, GAS RECIRCULATION BUILDING AND
TUNNELS

The 132-B-4 filter building was a concrete structure 18 in x 12 m x 11 m
(59 x 39 x 36 ft) high with an inlet tunnel 34 m(112 ft) long and an exhaust tunnel 24 in
(79 ft) long. The building received exhaust fan discharge through an inlet duct from the B
Reactor building and discharged filtered air through a duct and out the 132-B-2 exhaust
stack. United Nuclear Industries personnel collected smear samples from the filter cells and
inlet tunnel, analyzed the smear samples for radionuclides, and reported the results in 1978
(Dorian and Richards 1978). The radionuclides 'Co, "'Cs, 152Eu, and 154Eu were present in
scale from the drains under the A and B filter frames (Dorian and Richards 1978). Samples
collected from the inlet tunnel contained'H, 10C, 'Co, 90Sr, "'Cs, 152Eu, 'SdEu, Z'aPu, and
79R40Pu. The data were reported as pCi/sample, each sample consisting of a standard smear
collected over an area of 100 cm2. The data are not directly comparable to concentrations
expressed in pCi/g units. Radionuclides identified during a 1987 analysis of paint samples
were'H, 14C, 90Sr, "'Cs, and Z"Pu (Issaacson 1987). The site was decommissioned in 1988.
The building and ducts were excavated and demolished in situ. The contaminated rubble was
buried at least 1 m (3.2 ft) below grade, except for rubble from the seal pits, which was
buried under at least 5 m (16 ft) of clean fill (Stenner et al. 1988).

The 132-B-5 gas recirculation building was a concrete building measuring 51 x 22 to
30 x 9.5 m(167 x 72 to 98 x 31 ft) high. United Nuclear Industries personnel collected
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smear samples from the floors of the gas piping tunnel and gas dryer room number 5,

analyzed the smear samples for radionuclides, and reported the results in 1978 (Dorian and

Richards 197R1, The flmr smear samples from the tunnel and the room contained'H, 1°C,

60Co, 90Sr, "'Cs, 238Pu, and 791"Pu (Dorian and Richards 1978). Europium-155 was also

found in a floor sinear sample from dryer room number 5. The data were reported as

pCi/sample, each sample consisting of a standard smear collected over an area of 100 cm2.

The data are not directly comparable to concentrations expressed in pCi/g units. Stenner et

al. (1988) identified the radionuclides'H, 16C, 60Co, 90Sr, `Cs, 'SZEu, 154Eu, 'SSEu, and Z"Pu

at the facility. Only the concentration of90Sr, 1,030 ± 290 pCi/g from pulverized concrete

samples, has been specified to date (Beckstrom 1989). The building was demolished in situ

by placing building pieces in the basement and tunnels (Stenner et al. 1988).

3.19.1 Geology
,.:,..
r-.W

The 100-BC-1 LFI did not include a field investigation of the 132-B-4/5 sites. It is

assumed that the site is underlain by sands and gravels similar to that encountered in the

r_$ 116-B-6A borehole (PNL 1992).
r.d

3.19.2 LFI Data
C..

Because the 100-BC-1 LFI did not include a field investigation of the 132-B-4/5 sites

ground data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents
• physical properties of the soils
• field screening for VOC and radiological contamination
• geophysical borehole logs.

3.19.3 Conclusions

The historical data (Dorian and Richards 1978) and the 1988 and 1989 sampling data
for the 132-B-4 and 132-B-5 sites are available but incomplete; concentration information,
expressed in pCi/g, are absent for all radionuclides except for 90Sr.

There are no data available from facilities in the 100 Area analogous to the 132-B-4

and 132-B-5 sites.

3.19.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the90Sr, 9'I'c, and'H concentrations in 100-BC-5

groundwater from July and October of 1992 sampling rounds. Monitoring well 199-114-4 is

located downgradient of 132-B-4 and 132-B-5. Monitoring well 199-B4-7 is upgradient of

116-B-12. The 'Sr concentrations in groundwater from well 199-B4-4 were three to six

tirses higher t.har. the samples from well 199-B4-7. The concentrations of99Tc and'H are

not appreciably different between these two wells. Although the 132-B-4 and
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132-B-5 sites may be contributing contaminants to groundwater, a more likely source is the
116-13-12 site. The available monitoring wells are not sufficient to resolve the uncertainty.

3.20 118-B-10 SOLID WASTE BURIAL GROUND

A mound approximately 24 m(80 ft) south of the B Reactor building transfer bay was

recently identified as a potential burial ground. The size of this burial ground and the type

of waste it may contain are unknown. It is suspected that it may contain irradiated reactor

components.

3.20.1 Geology

Cn The 100-BC-1 LFI did not include a field investigation of the 118-B-10 burial ground.
It is assumed that the burial ground is underlain by sands and gravels similar to that
encountered in the 116-B-3 and 116-B-5 vadose borehole.r,._.

^
r,i

3.20.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 118-B-10 solid
waste burial ground data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents
• physical properties of the soils
• field screening for VOC and radiological contamination
• geophysical borehole logs.

3.20.3 Conclusions

No historicai sampiing data for the 118-B-10 burial ground are available. It was not
sampled during the 1976 radiological investigation (Dorian and Richards 1978). Typical
contaminants that are generally associated with reactor hardware are 'Co and 'Ni.

3.20.4 Groundwater Assessment

The burial ground is not impacting groundwater. Contaminants thought to be
associated with the burial ground, such as 'Co, were not detected downgradient monitoring
wells 199-114-4, 199-B4-9, or in any other monitoring wells.
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3.21 128-B-3 BURN PIT

The 128-B-3 site was used to burn office waste, waste paints, and solvents and also

received coal ash and demolition waste. The specific dates of operation are not known so it

is assumed to be from 1943 to 1968. The contents in the site are not known. This unit has

not been sampled for hazardous wastes. No other information is available for the 128-B-3

site.

3.21.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 128-B-3 site. There are

no nearby LFI vadose boreholes to provide site-specific geologic data.

3.21.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 128-B-3 site

data are not available for the following:

• soil concentrations of organic, inorganic and metallic constituents

• physical properties of the soils
"^

field slre01u11^ lv
°

t ♦ vl. aiu aauioiv
°
rja:cal contaminationscreen ing for '' and

• geophysical borehole logs.

3.21.3 Conclusions

No historical sampling data for the 128-B-3 site are available. It was not sampled

during the 1976 radiological investigation (Dorian and Richards 1978).

There are no data from facilities in the 100 Area analogous to the 128-B-3 burn pit.

3.21.4 Groundwater Assessment

The available monitoring wells are not sufficient to allow an assessment of current

impact to groundwater posed by the 128-B-3 site.

3.22 126-B-2 CLEAR WELLS

The 126-B-2 clear wells were part of the B Reactor cooling water treatment system.

Filtered water was pumped from the 183-B building to the 38 million I

(10 million gal) clear wells then to storage tanks and from the storage tanks to the B Reactor.

The pump room associated with the clear wells is the only part of the site containing waste.

The waste is demolition debris from the above ground portion of the pump room. The exact

operational period of the clear wells is not known so it is assumed to be from 1943 to 1968.
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This unit has not been sampled for hazardous wastes. No other information is available for
the 126-B-2 site.

3.22.1 Geology

The 100-BC-1 LFI did not include a field investigation of the 126-B-2 site. There are
no nearby LFI vadose boreholes to provide site-specific geologic data.

3.22.2 LFI Data

Because the 100-BC-1 LFI did not include a field investigation of the 126-B-2 site
^.,.^ data are not available for the following:
Co
^ • soil concentrations of organic, inorganic and metallic constituents
i,.` • physical properties of the soils

field screening for VOC and radiological contamination
`_ • geophysical borehole logs.

3.22.3 Conclusions

No historical sampling data for the 126-B-2 site are available. It was not sampled
during the 1976 radiological investigation (Dorian and Richards 1978).

wells.
There are no data from facilities in the 100 Area analogous to the 126-B-2 clear

3.22.4 Groundwater Assessment

Figures 3-4, 3-5, and 3-6 present the 'Sr, "Tc, and'H concentrations in 100-BC-5
groundwater from July and October of 1992 sampling rounds. Monitoring well 199-135-1 is
downgradient of 126-B-2. The "Sr and'H concentrations in groundwater from well
199-B5-1 are not elevated relative to other wells in the 100-BC-5 Operable Unit. The
concentrations of "Tc in samples from well 199-B5-1 are not elevated relative to upgradient
wells 199-B4-4, 199-B4-5, and 199-B4-7. These wells are upgradient, as the September
1992 water table elevations indicate a northwest component to the groundwater flow.
Monitoring well data indicate that the 126-B-2 site is not impacting groundwater.

3.23 NON-WASTE SITE SOIL SAMPLES

-- - Two surface soil samples (BO5XZ4 and B05XZ5) were collected at a location about
0.1 mi east of the railroad crossing on Route 1(B Avenue) to provide data for the local
background concentrations of inorganic and organic constituents, and radionuclides
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(Figure 3-4). Subsequent to their collection and analysis the unit managers decided not to

utilize the data to represent local background. The unit managers agreed that the Hanford

Site background 95% UTL values were more appropriate as inorganic background

concentrations, and that organic and radionuclide background values are not currently

available. The data from the two samples may be useful at a later date. Table 3-51

presents the sample intervals, analytical laboratory, analyses performed, and the

environmental data transmission numbers associated with each sample.

3.23.1 Soil Samples

3.23.1.1 Chemical Analysis. The VOCs methylene chloride, chloroform, and toluene were

detected in the two samples in concentrations less than the CRQL of 10 µg/kg. No other

VOCs were detected in the soil samples.

CX)
v^.

No semi-volatile compounds were detected in the soil samples.

cz' No pesticides or PCBs were detected.
L"J

wc4

Metals and inorganic compounds, e.g., nitrate, sulfate, fluoridej are present in

a-^--J Site uack.^._...._A f^5

p

/ UTL.^t~ --------- • fraatttiy iess tn^ an the fnT-moru ^,^uuu ^ oconcenVations signt

3.23.1.2 Radionuclide Analysis. Radioactive isotopes of americium, plutonium, potassium,

radium, strontium, thorium, and uranium were detected in the soil samples. The

concentrations reported are very similar to those reported for silica sand equipment blank

B05XY7 (Table 3-52).

3.23.2 Conclusions

Toluene and methylene chloride are typical laboratory contaminants. The presence of

these compounds and chloroform are highly suspect given the site location, absence of nearby

waste sites, and the sandy porous nature of Hanford soils. The persistence of these volatile

compounds in the shallow soil is not credible. Toluene was detected in many laboratory

blank samples (WHC 1992c). Methylene chloride has also been detected in a silica sand

equipment blank (sample B05XY7) at a concentration of 2 ppb (WHC 1992c).

No semi-vol, pesticide, or PCB compounds were detected. The concentrations of

metals and inorganic compounds, e.g., nitrate, sulfate, fluoride are significantly less than the

Hanford Site inorganic soil background 95% UTL.

The similarity of radionuclide concentrations found in the soil samples and the silica

sand equipment blank (sample B05XY7) suggests that the anthropogenic radionuclides

detected do not represent contamination in the soil samples.
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3.24 ELECTRICAL FACILITIES

Electrical facilities in the 100-BC-1 Operable Unit were ranked in the 100-BC-1 Work
Plan (DOE-RL 1992a) as low-priority facilities. However, the potential for contamination of
the soil by PCBs at the facilities was recognized and sampling of surface soil at these
facilities was performed to assess the scope of PCB contamination present. Locations for
sampling were selected after a literature search and site walk-over were performed. The 13
sampling locations are shown on Figure 3-12. Visual evidence of contamination was the
criteria used to identify soil for collection.

3.24.1 Soil Samples

Nineteen samples were collected for analysis during the electrical facility source
^ sampling activity. They were analyzed for PCBs. Table 3-53 presents the sample numbers,

sample locations, analysis performed, and the environmental data transmission number
associated with each sample.

Cn
C^J^--^

71 3.24.2 Chemical Analysis

The PCBs Arochlor-1254 or Arochlor-1260 were identified in 12 of the 19 samples.
Arochlor-1254 was found in 11 samples, with detected concentrations ranging from 21 µg/kg
to 6400 µg/kg. One sample contained 340 µg/kg of Arochlor-1260. Table 3-54 presents the
PCB concentrations found for all the samples.

3.24.3 Conclusions

The analytical results indicate that PCB contamination should be considered when the
100-BC-1 and 100-BC-2 electrical facilities undergo remediation. Because these facilities are
not considered high-priority sites for remediation (DOE-RL 1992a) they have not been
included in the QRA, and are not considered in the IRM path. The data for these facilities
are presented here because the sampling and analyses were associated with the 100-BC-1
scope of work.

3.25 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 121(d) of CERCLA, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, requires that fund-financed, enforcement, and federal
facility remedial actions comply with ARARs of federal environmental laws and more
stringent, promulgated state environmental or facility siting laws.

Comprehensive Environmental Response Compensation and Liability Act defines
applicable requirements as those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
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federal or state law that specifically address a hazardous substance, pollutant, contaminant,

remedial action, location, or other circumstance at a CERCLA site. Relevant and

appropriate requirements are those cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations promulgated under

federal or state law that, while not "applicable" to a hazardous substance, pollutant,

contaminant, remedial action, location, or other circumstance at a CERCLA site, address

proljiems orsituationa suffrciently similar to-those encountered at the CERCLA site that their

use is well suited to the particular site.

In addition to ARARs, CERCLA also provides for the consideration of

to-be-considered (TBC) guidance, non-promulgated advisories or guidance documents issued

--by federal or state governments that do not have the status of potential ARARs but which

may be considered in deterrt ining e.ecessary- levels af -protection-of health or the

environment.
aaa

^ Applicable or relevant and appropriate requirements may be further subdivided into

the following categories:

Ne: • Chemical-specific requirements - health- or risk-based numerical values or

methodologies that, when applied to site-specific conditions, result in the

establishment of numerical values. If a chemical has more than one such

requirement that is ARAR, compliance should generally be with the most

stringent requirement.

• Location-specific requirements - restrictions placed on the concentration of

hazardous substances or the conduct of activities solely because they are in

specific locations, such as wetlands or historic places.

• Action-specific requirements - technology- or activity-based requirements or

---------------- 11mit3uon83n--actl.7nsi^aken-withr,a,spect-to}:" dol:SWactrc These

requirements are triggered by the particular remedial activities that are selected

to accomplish a remedy.

Potential chemical- and location-specific ARARs are defined during the field

investigation portion of the CERCLA process and refined in the feasibility study and

proposed plan. Action-specific ARARs are generally defined during the phase I and II

feasibility study and refined in detailed analysis and the proposed plan. Potential ARARs

and TBCs in all categories are defined in the 100 Area Feasibility Study, Phases 1 and 2

(DOE-RL 1992e). For purposes of this LFI, only the chemical- and location-specific

ARARs are discussed. Chemical- and location-specific ARARs are used in the LFI report as

screening criteria for the evaluation of high-priority sites as IRM candidates. This use of

ARARs is not intended to set cleanup standards for the high-priority sites. Chemical- and

location-specific ARARs are presented in Tables 3-53 through 3-58.

Chemical-specific ARARs for soils are limited to those levels for hazardous

constituents prescribed in the state's-Model Toxics Control Act (MTCA). Currently, MTCA

has not defined levels for radionuclides. Additional soil limits are presented in Subpart S of
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RCRA for hazardous constituents and in DOE Order 5400.5 for radionuclides. These are
considered TBCs for the 100 Area operable units. Potential chemical-specific ARARs for air
emissions are also identified for the 100 Area; however, these tend to also be based on
specific actions which have a tendency to increase releases to the air. Therefore, these are
more appropriately addressed in the focused feasibility study. Potential chemical-specific
ARARs are listed in Table 3-55 and 3-56; TBCs are included in Table 3-57.

Potential location-specific ARARs are identified for the 100 Area because of the
presence of threatened or endangered species and archaeological resources. In addition,
potential location-specific ARARs based on possible impacts to wetlands and floodplains are
included. These are described in Tables 3-58 and 3-59; TBCs are in Table 3-60.

This discussion of potential ARARs is intended to be a refinement of ARARs
presented in the work plan. Additional evaluation of potential ARARs will be done in the FS

C phase. Final ARARs will be determined in the ROD.
F_'^

r
.
^
:.w

=;`=
[:9\
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Figure 3-1 Map of the 100-BC-1 Operable Unit
High-priority Sites as they Facisted During

Active Operations
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Figure 3-3 Comparison of the 116-B-1 LFI

Borehole Data and Historical Data
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Figure 3-5 Technetium-99 Groundwater Concentration
in July and October 1992 Sampled by Monitoring Wellin Upper Unconfined Aquifer and by Monitoring Well

B2-12 in Upper Confined Aquifer as part of the
100-BC-5 Limited Field Investigatio
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Figure 3-6 Groundwater Concentrations in Jult
and October 1992 Sampled by Monitoring Wells in
Upper Uncontined Aquifer and by Monitoring well B2-1
in Upper Confined Aquifer as part of the 100.-BC-5

I Limited Field Investigation
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Figure 3-7 Location of LFI Boreholes 116rB-2, 116-B-3, 116-B-5 and
Nearby 100-BC-1 Operable Unit High-priority Sites
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Figure 3-8 Comparison of the 116-B-2 LFI

Borehole Data and Historical Data

Sampling Results for 116-B-2 Trench

Waste Site

'116-B-2 Trench
used once in
1946

"75 x 10 x 15ft

Contaminated
water from
B-Reactor Fuel
Storage Basin

0-15' of clean
fill

0 _

5

10 -

15

20 -

Geologic Log Sample Location
3

-
-9
-

2 3-92
0 0 2 5'

°
. - .

Sandy
ee Gravel

° 2.5-2.6'
Sand
2.6-9.7'
Sandy
Gravel

Archive 5'

0-1 4.6' ° Archive 7.2'
Clean Fill ^

23.5'

9.7-14.6' 9.7'
Silty Sandy
Gravel B05Y20

12.0'

14.6-15.1
Silty Clay
w/Gravel

15.1-16.0'
15 1'Clay .

16.0-17.8' B05Y21
Silty Sandy : . Archive
Gravel Also

17.8-18.4' 17.8'
Clay
18.4-23.5'
Silt

LFI Data
3-92

• Semi-VOL's
Co-60, Sr-90,
Cs-137,Eu-152,
J, Pu-239,
u-240.Arn-241

r-90,

o-226.Th-228,

J, Pu-239.

Field Screening

3-92

Gcr F F
?Q 6'^,? y c?

2200

2200
2900

77ppm 200
9.7'-
12.05

6000
12000

750 8000
250 6000

2.3
ppm
15.1' 2400
17.8'

2400

2600

Max.
Acthit

185

pCi/9

Sandy 20.0' Toluene, •- MIBK, 0.9 2400
Sr-90, Ro-226, pprn

Gravel B05Y22 Th-228, u, 20.0
805Y23 Pu-238 21.0. 2600

Archive ppm
AISa 21.2' - 2600

22.5'
22.5'

Notes: Cr- not detected at 22.5ft

LR Data - Malyticel lob results for all inorganic constituents
greater than 95% upper threahald limits and all detected
organic compaunds and radionuclides are shown.

Field Screening - Action levela for volatile organic compounds
(VOC) were 5 ppm and for Gross Gomma (}') radiation
were 4700 counts per minute. Local background levels for
VOC. Beta-Gamma (fly), and'y were 0 ppm, not detectable,
and 2350 cpm, respectively. Hexavolent chromium data are
provided for information only.

Borehole Spectral 1976 Radiochemical Data
Gamma Log ( Dorian & Richards 1978)

3-92 Borehole NameI

E

5

Cs-137

Eu-152

Eu-154

C,

Max. Survey Depth

H-3. Co-60, Sr-90.
Cs-137, Eu-152.
Eu-154, Eu-155,
Pu-239, Pu-240

Co-60. Sr-90. Cs-137,
Pu-239/240. Eu-152,
Eu-154. Eu-155

H-3, Co-60, Sr-30,
Cs-137. Eu-152,
Eu-154. Eu-155. U,
Pu-239. Pu-240

_G

_ 10

EB _ 15

ABD _ 20

Borehole Spectral Gamma Loa - Bars indicate interval of

borehole where rodionuclick was detected. Maziaum

activity for borehole and the radionuclide associated
with that activity is shown by Max. Activity.

1976 Radiochemical Data - All detected rodionucliaes at the
corresponding depth intenrot:: are snown. Sources of the

data are indicated by bor Ine p is name (A,B.E etc..
data are indicated by borehple name (A,B.E etr,.;.

• ^ N-nitrosodiphenylomine. r^bene.
. • MIBK - 4-Methvl-2-oentan ne
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Figure 3-9 Summary Diagram
of the 116-B-3 LFI Borehole Data

Sampling Results for 116-13-3 Crib

Field Screening

Geologic Log Sample Location LFI Data 3-92

Waste Site 3-92 3-92 3-92 JOaGF6tcQ^A cQc

116-B-3 Pluto
Crib 1951-1953

10 x 10 x 10ft

Contaminated
cooling water
from reactor
process tubes
holding fuel fl
eiement(s) with
breached cladding

0.0-20.0'
" I Silty Sandy

Gravel
0

0

0

5 - -^ Archive B05XY5
0

° 7.4'

B05XY8

9.4"°

10 _
10.7'

o B05XZ0a
605XZ1

° 13.0' 12.7'

bottom
of fill°

15

BO5XZ3
0

16.8'

°

0
0

20 - Archive

3500

Benzene. 400 8000
•Seml-vols. 1+ 1 3 Max.

Sr-90. Cs-137 Activit

Pu-238, Pu-239 Ppm7 4'-
>200

Am-241
.

9.4. pCi/9
' . 250 4500

Ag, Co. Acetone 150 5000
..MEK, ...MIBK 1.5
R,C-14 ppm

>r-90. Cs-137 10.7'
fh-228, Am-241 12.7'

150 5000

Cr 4500

^0. Cs-137 2'8

241 Ppm
14.8'
16.8'

4500

4500

3600

Cr"0.15 ppm at 20.0f1

Borehole Spectral
Gamma Log

3-92 Noter

- G No historical data from

Dorian & Richards ( 1978)

•Semi-vols - Phenonthrene.
Antnracene, fluorcnthene.
Benzo(A)anthracene, Chrysene

Benzo(B)fluoranthene.

Benzo(K)fluoranthene.
:s-137 Benzo(A)pyrene

..AIEK = 2-ButanoneI -
5 •• MIBK s 4-Methyl-2-Pentanone

_ 10

Max. Survey Depth

15

- 20

Notes:

LFl Data - Analvtical lab results for all inorganic constituents
greater than 95% upper threshold limits and all detected
organic compounds and radionuclides are shown.

Field Screening - Action level for volatile organic compounds
(VOC) was 5 ppm and for Gross Gamma (7) radiation
was 7500 counts per minute. Local background levels for
VOC. Beta-Gamma (#y ). and y were 0 ppm, not detectable,
and 5000 cpm, respecGvely. Mexavalent chramium data are
provided for inforrnotion only.

Borehole Scectral/GOmma Log - Bars, indicate interval of
borehole where rodianuclide was detected. Maximum
activity for borehole and the rodionuclide with that
activity is shown by Max. Reading.
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Figure 3-10 Comparison of the 116-B-5 LFI
Borehole Data and Historical Data

^

®^5
*y'.

Sampling Results for 116-B-5 Crib

Field Screening

Waste Site

116-B-5 Crib
1950-1968

84 x 16 x 10ft

Low level
wastes from
contaminated
maintenance
shop and
decontamination
pod, and liquid
tritium wastes

Geologic Log Sample Location LFI Data 3-92 Spectral Gamma

3-92 3-92 3-92 cF c c 3-92
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10 - ° °
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Y° 11.5-13.5' 11 2'
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Silty Sandy
F__j15

°
Gravel

'D 15.0

° B05Y26

° a 17.0'

19.0-22.0' 19.5'
20 _ °„ Silty [] Archive

o Gravel 20.0'
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Toluene,

Hg. a
Eu-152
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Ba, of.
Eu-152
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Sr-9o

22.0-24.6'
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L_ I 24.6'
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i.0
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2.17-
6.6'

0.9
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9.6'
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0.4
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0'
2000
2350

0.9
12.0 3000

13.0'
2600

2000
0.9 1800

2000

52 Eu-154

5

21.5

7 A i'.'

25 - crenot detected 23.0-24s' "-
Notes LFl Data - Analytical lab results for all inorganic constituents

greater than 957" upper threshold limits and all detected
organic compounds and radionuclides are shown.

Field Screening - Action level for volatile organic compounds
(VOC) was 5 ppm and for Gross Gamma ( y) radiation
was 4560 counts per minute. Local background levels for
voc. Beta-Gamma (^y ), and Y were 0 pp m, not detectable.
and 2280 epm, respectivey. No VOC's or ^y were detected.
Screening for mercury ( Hg) performed for hea@h and safety
reasons. Hexavalent chromium data a re provided for information

Max. Survey Depth

1976 Rodiochemical Data

(Dorian & Richards 1978)

Borehole Name
_ 0

F I

H-3, C0-60. Sr-90. A
$ Eu-152, Eu-154,

Eu-155

1 G' H-3, Co-60. Sr-90. A - 10

Cs-134, Cs-137.
Eu-1'2

_ 15

- 20

2.5 H-3 B

Borehole Spectral/Gamma Log - Bars indicate interval of
25

borehole where radionuclide was detected. Maximum
activity for oorehole and the radionuclide(s)
with that activity is shown by Max. Reading.

1976 Radiochemical Data - NI detected radionuclides at the
corresponding depth intervals ore shown. Sources of the
data are indicated by borehole name (hB,E etc.).
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Figure 3-12 I.ocation of Electrical Facilities Sampling Locations
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Table 3-1 116-B-1 Vadose Zone Borehole Sample Analysis Matrix

^s^..
r^

^
r`t

wZ...
c,.

Sample Number B05XY1 B05XY4 B05XY5 B05XY6 B05XY7
Sample Interval 15 - 17 17 - 19 20 - 22 25 - 27 Blank'
Date Sampled 3/23/92 3/23/92 -- 3/24/92 3/24/92 4/01/92
Laboratory TMA" TMA TMA TMA TMA

Analytical Parameters Environmental Data Transmission Numbers°

CLP TAL Inorganics" X01474 X01474 X01474 X01474 X01016

CLP TCL VOCs` X01474 X01474 X01474 X01474 X01016

CLP TCL Semi-VOLs` X01474 X01474 X01474 X01474 X01016

CLP TCL Pest/PCB9 X01474 X01474 X01474 X01474 X01016

Radionuclides X01269 X01269 X01269 X01269 X01148

Wet Chemistry X01474 X01474 X01474 X01474 X01016

Borehole coordinates: WCS83S (meters) N: 145,275.15 E:565,523.48

= Equipment blank sample

Environmental Data Transmission numbers identify records containing the analytical data
TMA Norcal
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte
List (TAL) - e.g., metals and cyanide
EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

= EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-2 Metals in 116-B-1 Vadose Borehole Soil Samples Above
the Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Interval (ft b1s) Hanford Site

Analytes B05XY1, 15 - 17 B05XY4, 17 - 19
Background
95% UTL

Chromium 33 A 27.9

Manganese A 839 612

Zinc 128 A 79

K = Concentratiouless tlianlanford Site background 95% upper threshold limit (UTL)
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Table 3-3 Radionuclides Detected in 116-B-1 Vadose Borehole Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft b1s)

Analytes
B05XY1 B05XY4 B05XY5 B05XY6
15-17 17-19 20-22 25-27

Gross Alpha 0' 8.89R 5.18R 1.9R

Gross Beta 201 76.7R 54.3 N/D

Carbon-14 3;77' 6.18' 3.76' 1.89'

Cobalt-60 4.167 1.589' 0.389 N/D

Strontium-90 13.2 6.38 5.08 1.54

Cesium-137 43.85 22.99' 10.36 1.394

Europium-152 121.9 59.15' 17.56 4.114

Europium-154 9.9 4.749' 1.195 N/D

Plutonium-238 0.108R 0.088R N/D N/D

Plutonium-239 3.6a 0.92R 0.269 N/D

Americium-241 0.482R 0.13R 0.05 0.002

= Interpreted as 0, analysis reported negative concentrations
= Value marked as rejected in validation because of missing calibration data

Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-4 116-B-1 Vadose Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft b1s) Gross Gamma (cpm) Beta-Gamma (cpm) Sample

0.0 - 15.0 Not Detected Not Detected

15.0 - 17.0 14,000 250 B05XY1

17.0 - 19.5 3,000 250 B05XY4

20.0 - 22.5 2,500 Not Detected B05XY5

25.0 - 27.0 1,200 Not Detected B05XY6

^1
i^

r^.
ŝ^ d
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Table 3-5 116-B-1 Vadose Zone Borehole Spectral Gamma Geophysical Logging Results

Radionuclide Occurrence Interval (ft b1s) Maximum Activity (pCi/g)
and Interval (ft b1s)

Cobalt-60 13 to 19 < 10 at 16

Cesium-137 14 to 23 50 at 16

Europium-152 13 to 23 200 at 16

Europium-154 14 to 23 12 at 16

^

t.^*
c^,s

:,.
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Table 3-6 Comparison of Radionuclides Detected 116-B-1 Trench In 15 ft to 22 ft his
Interval With Samples B17 and B20 from Dorian and Richards (1978)

(concentrations in pCi/g)

Sample and Sample Interval (ft b1s)
Analytes

B17• B05XY1 B05XY4 B204 B05XY5
17 15-17 17-19 20 20-22

Carbon-14 N/D 3.770' 6.18' N/D 3.76'

Cobalt-60 4.6 4.167 1.589t 0.153 0.389

Strontium-90 2.24 13.2 6.38 4.2 5.08

Cesium-134 0.003 N/D 0.453' 0.001 N/D

Cesium-137 24.9 43.85 22.99' 7.608 10.36

Europium-152 97.3 121.9 59.15' 11.057 17.56

Europium-154 13.6 9.9 4.749' 0.963 1.195

Europium-155 1.2 N/D N/D 0.051 N/D

Uranium-238 0.28 N/D N/D 0.25 N/D

Plutonium-238 0.015 0.108 0.088 N/D N/D

Plutonium-239 0.99 3.9 0.92a 0.11 0.269

Americium-241 N/D 0.482R 0.13R N/D 0.05

Concentrations from Dorian and Richards ( 1978) decayed to 1992
= Interpreted as 0, analysis reported negative concentrations

Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-7 116-B-2 Vadose Zone Borehole Sample Analysis Matrix

Lr
c=_3

t^
r^s

zy^

Sample Number B05Y20 B05Y21 B05Y22 B05Y23
Sample Interval 9.7 - 12.0 15.0 - 17.8 20.0 - 22.5 20.0 - 22.5

Date Sampled -- 3/23/92 3/24/92 3/25/92 3/25/92

Laboratory TMA' TMA TMA TMA

Analytical Parameters Environmental Data Transmission Numbers"

CLP TAL Inorganics` X01474 X01474 X00932 X00932

CLP TCL VOCs° X01474 X01474 X00932 X00932

CLP TCL Semi-VOLs` X01474 X01474 X00932 X00932

CLP TCL Pest/PCB' X01474 X01474 X00932 X00932

Radionuclides X01269 X01269 X01148 N/A

Wet Chemistry X01474 X01474 X00932 X00932

Borehole coordinates: WCS83S (meters) N: 144,516.37 E:565,396.56

TMA Norcal
Environmental Data Transmission (EDT) numbers identify records containing the analytical data
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target
Analyte List (TAL) - e.g., metals and cyanide
EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
EPA CLP TCL of semi-volatile compounds
EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

N/A = Not Analyzed
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Table 3-8 Detected Radionuclides in 116-B-2 Vadose Borehole Soil Samples
(concentrations in pCi/g)

Sample Number and
Sample Interval (ft bls)

Analytes
B05Y20 B05Y21 B05Y22
9.7- 12.0 15.0- 17.8 20.0-22.5

Gross Alpha 2.26R 2.93" 0'

Gross Beta 123 N/D N/D

Carbon-14 3.03' 3.95' N/D

Cobalt-60 0.135 N/D N/D

Strontium-90 64.1 0.988 0.4'

Cesium-137 91.32 N/D N/D

Europium-152 10.36 N/D N/D

Europium-154 0.564 N/D N/D

Plutonium-238 0.033R N/D 0.053'

Plutonium-239 5.71R N/D N/D

Americium-241 0.023R 0.366 0''

= Interpreted as 0, analysis reported negative concentrations
R= Value marked as rejected in validation because of missing calibration data

Value estimated, due to quality control deficiencies
N/D = Not detected, data package contains detection limits
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Table 3-9 116-B-2 Vadose Zone Borehole Field Screening Data for Radioactivity

r^.
^

r^
^

Depth Interval (ft b1s) Gross Gamma (cpm) Beta-Gamma (cpm) Sample

0.0 - 2.5 2,500 Not Detected
2.5 - 2.6 2,400 Not Detected
2.6 - 7.2 2,200 Not Detected
7.2 - 7.6 2,200 Not Detected

7.6 - 10.0 2,900 200
9.7 - 12.0 6,000 200 B05Y20
12.05 - 14.6 8,000 750
14.6- 15.1 6,000 250

15.1 - 16.0 2,400 Not Detected B05Y21
16.0 - 17.8 2,400 Not Detected
17.8 - 18.4 2,600 500
18.4 - 20.0 2,400 Not Detected

20.0 - 21.0 2,600 Not Detected
21.2 - 22.5 2,600 Not Detected B05Y22
22.5 - 23.5 2,400 Not Detected
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Table 3-10 116-B-2 Vadose Zone Borehole Spectral Gamma
Geophysical Logging Results

Radionuclide Occurrence Interval (ft b1s) Maximum Activity (pCi/g) and
Interval (ft bls)

Cobalt-60 10 <1 at 10

Cesium-137 7 to 18 185 at 10

Europium-152 8 to 16 20 at 10

Europium-154 9 to 12 2 at 10

r
^

E

^ro
C-Q
^
-^.._
G^.
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Table 3-11 Volatile and Semi-Volatile Compounds Detected in Well 199-ll49 Soil
Samples (concentrations in µg/kg)

Sample and
Sample Interval (ft b1s)

Analytes B05XX5 B05XX6 B05XX7 B05XX8 B05XX9 B05XY0'
16.0- 26.0- 30.0- 60.0- 67.0- 67.0-
18.0 28.0 31.5 63.0 71.0 71.0

Acetone" N/D N/D N/D 11 N/D N/D

Benzoic acid N/D N/D N/D N/D N/D 71'

Benzyl alcohol 380 N/D N/D N/D N/D N/D

Water Table Depth: 71.3 8 below land surface

Quality control sample
Volatile organic compound

= Value marked as rejected in validation because of missing calibration data
Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit
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Table 3-12 Metals Detected in Well 199-B4-9 Soil Samples and
the Hanford Site Background 95% Upper Threshold Limit

(concentrations in mg/kg)

a_-n

E

r.±

Sample and
Sample Interval (ft b1s)

Analytes
805XX5 B05XX6 B05XX7 B05XX9 B05XY0 Hanford
16.0 - 26.0 - 30.0 - 67.0 - 67.0 - Site
18.0 28.0 31.5 71.0 71.0 Background

95% UTL

Cadmium N!D 0.86 N/D N/D N/D 0.66

Chromium 116' 136' 69.2' 257' 46.6' 27.9

Mercury 2.49' B N/D N/D N/D 1.25

Nickel B N/D N/D 117' N/D 25.3

Water Table Depth: 71.3 ft below land surface

'= Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes contract required detection limit

B = Value is below Hanford Site Background 95% upper thresho ld limit (UTL)

(DOE/RL-92-94 Rev. 1)
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Table 3-13 Radionuclides Detected in Well 199-B4-9 Soil Samples
(concentrations in pCi/g)
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Sample and Sample Interval (ft bls)
Analytes

B05XX5 B05XX6 B05XX8 B05XX9 B05XY0"
16.0 - 26.0 - 60.0 - 67.0 - 67.0 -
18.0 28.0 63.0 71.0 71.0

Gross Alpha 13R 6.8R 6.3R 3.7a 9.9R

Gross Beta 110R 32R 29R 30" 3R

Sodium-22 1.36' N/D N/D N/D N/D

Cobalt-58 0.275' N/D NID N/D N/D

Cobalt-60 8.97' N/D N/D N/D N/D

Strontium-90 1' 1 1.2 1 1.8

Cesium-134 N/D N/D N/D N/D 0.04'

Cesium-137 13.7' 14.3' 2.16' 1.92' N/D

Europium-154 2.91' N/D N/D N/D N/D

Radium-226 N/D 1.51' 1.04' 1.06' 0.994'

Thorium-228 0.553' 0.605' 0.589' 0.39' 0.745'

Uranium-235 0.015' 0.013 N/D 0.006 N/D

Uranium-238 0.37' 0.32 0.21 0.18 0.19

Plutonium-239/240 1.1' 0.044 N/D N/D N/D

Americium-241 0.35' 0.005' 0.009 0.008R 0.009R

Water Table Depth: 71.3 ft below land surface

^ = Quality control sample
"= Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes contract required detection limit
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Table 3-14 Well 199-B4-9 Borehole Spectral Gamma Geophysical Logging Results

Radionuclide Occurrence Interval (ft b1s) Maximum Activity (pCi/g)
and Interval (ft b1s)

Cobalt-60 13 to 26 13 at 19

Cesium-137 13 to 78 60 at 19

Europium-152 14 to 26 67 at 19

Europium-154 15 to 27 <7 at 19

< = less than

No man-made radionuclides were detected at maximum survey depth of 78 ft bls by the
long count spectra.
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Table 3-15 Comparison of 116-B-2 LFI Borehole Radionuclide Concentrations

With Maximum Concentrations From Dorian and Richards (1978)

Boreholes A, B, D, and E (concentrations in pCi/g)
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Sample and
Sample Interval (ft his)

Analytes
B05Y20' Eb B, E` B05Y21' A, B, D° B05Y22• A, B'

9.7 - 12.5 15 15.0 - 20 20.0 - 25

12.0 17.8 22.5

Carbon-14 3.03' N/D N/D 3.95' N/D N/D N/D

Cobalt-60 0.135 0.03 0.065 B N/D 0.073 A N/D 0.013 B

Strontium-90 64.1 33.9 52.2 E 0.988 29.83 B 0.4' 5.49 B

Cesium-137 91.32 12.45 42.9 B N/D 25.6 A N/D 3.87 B

Europium-152 10.36 0.97 4.2 B N/D 0.93 AB N/D 0.27 B

Europium-154 0.564 0.06 0.31 B N/D 0.11 A N/D N/D

Europium-155 N/D 0.18 0.34 E N/D 0.24 A N/D 0.027 B

Uranium-238 N/D N/D N/D N/D 0.24 B N/D N/D

Plutonium-238 9.033" N/D N/D NN N/D 0.053' N/D

Plutonium-239 5.71R 0.99 1.4 B N/D 0.89 A N/D 0.15 A

Americium-241 0.023R N/D N/D 0.366 N/D 0'' N/D

100-BC-1 limited field investigation result
Maximum concentrations from borehole E (Dorian and Richards 1978) decayed to 1992

= Maximum concentrations from Dorian and Richards (1978) decayed to 1992
= Interpreted as 0, analysis reported negative concentrations

Value marked as rejected in validation because of missing calibration data
Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit
Borehole indicated by letter adjacent to concentration, e.g., "1.4 B" indicates 1.4 pCi/g from
borehole B
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Table 3-16 116-B-3 Vadose Zone Borehole Sample Analysis Matrix
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Sample Number B05XY7 B05XY8 B05XZ0 B05XZ1 B05XZ2 B05XZ3

Sample Interval Blank' 7.4 - 9.4 10.7 - 12.7 10.7 - 12.7° 10.7 - 12.7 14.8 - 16.8

Date Sampled 4/01/92 4/06/92 4/07/92 4/07/92 4/07/92 4/08/92

Laboratory TMA` TMA TMA Weston' TMA TMA

Analytical Parameter Environmental Data Transmission Numbers`

CLP TAL Inorganics' X01016 X01280 X01280 X00901 N/A X01264

CLP TCL VOCs' X01016 X01280 X01280 X00901 X01264 X01264

CLP TCL Semi-VOLs° X01016 X01280 X01280 X00901 N/A X01264

CLP TCL Pest/PCB' X01016 X01280 X01280 X00901 N/A X01264

Radionuclides X01 148 X01270 X01270 X01471 N/A X01270

Wet Chemistry X01016 X01280 X01280 X00901 N/A X01264

Borehole coordinates: WCS83S (meters) N: 144,527.21 E:565,358.04

= Equipment blank
Split sample
TMA Norcal

" = Roy F. Weston

= Environmental Data Transmission (EDT) numbers identify records containing the analytical data

= U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte List

rt'Ai.l - e.g., metals and cyanide

EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)

N/A = Not Analyzed
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Table 3-17 Volatile Organic Compounds Detected in Vadose Borehole at 116-B-3

(concentrations are in µg/kg)

Sample and Sample Interval (ft bls)
Analytes

B05XY8 B05XZ0 B05XZ1 B05XZ3
7.4-9.4 10.7- 12.7 10.7- 12.7 14.8- 16.8

Acetone N/D N/D 40.00 N/D

2-Butanone N/D 5.00' N/D N/D

Benzene 1.00' N/D N/D N/D

4-Methyl-2-pentanone N/D 3.00` N/D 1. 007

'= Value estimated, due to quality control deficiencies
N/D = Not Detected, detection limit in data package
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Table 3-18 Semi-Volatile Organic Compounds Detected in Vadose Borehole at 116-B-3
(concentrations in µg/kg)

Sample and
Sample Interval (ft b1s)

Analytes
B05XY8 B05XY8RE
7.4 - 9.4 7.4 - 9.4

Anthracene 27' 20'

Benzo(A)anthracene 160' 150'

Benzo(B)fluoranthene 89' 100'

Benzo(K)fluoranthene 130' 83'

Benzo(A)pyrene 97' 96'

Chrysene 190' 150'

Fluoranthene 310' 270'

Phenanthrene 120' 100'

Value estimated, due to quality control deficiencies
= RE code indicates sample re-extraction and analysis
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Table 3-19 Metals Detected in 116-B-3 Vadose Borehole Soil Samples Above the
Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Interval (ft b1s) Hanford
Site

Analytes B05XY8 B05XZ0 B05XZ1 B05XZ3 Background

7.4-9.4 10.7- 12.7 10.7- 14.8- 95%UTL

12.7 16.8

Cadmium N/D 1.8 1.3' A 0.66

Chromium A A A 44.50' 27.9

Silver N/D N/D 3.00 N/D 2.7

'= Value estimated, due to quality control deficiencies
A = Concentration less than Hanford Site background 95% upper threshold limit
N/D = Not Detected, detection limit in data package
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Table 3-20 Radionuclides Detected in 116-B-3 Vadose Borehole Soil Samples
(concentrations in pCi/g)

-Analytes Sample and Sample Interval (ft b1s)

B05XY8 B05XZ0 B05XZ1 B05XZ3
7.4-9.4 10.7- 12.7 10.7- 12.7 14.8-

16.8

Gross Alpha 0'R 2.76R 5.0R 0'R

Gross Beta 207a N/D N/D N/D

Carbon-14 N/D 3.58' N/D N/D

Strontium-90 39.2' N/D 4.9a 0.587'

Cesium-137 78.58 4.705' 2.78a 0.253'

Thorium-228 N/D N/D 0.723a N/D

Plutonium-238 0.1035' N/D N/D N/D

Plutonium-239 0.791' N/D N/D N/D

Americium-241 0.083 0.024 N/D 0.020

= Interpreted as 0, analysis reported negative concentrations
a= Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
N/D = Not Detected, data package contains detection limit
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Table 3-21 116-B-3 Vadose Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft bls) Gross Gamma (cpm) Beta-Gamma (cpm) Sample

0.0 - 5.8 3,500 Not Detected
5.8-7.4 -85000 -400
7.4 - 9.4 4,500 250 B05XY8
9.4 - 10.7 5,000 150

10.7 - 12.7 5,000 150 B05XZ0
12.7 - 14.8 4,500 Not Detected
14.8 - 16.8 4,500 Not Detected B05XZ3
16.8 - 17.5 4,500 Not Detected

17.5 - 18.5 3,600 Not Detected
18.5 - 20.0 4,000 Not Detected
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Table 3-22 116-B-5 Vadose Zone Borehole Sample Analysis Matrix
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Sample Number B05Y24 B05Y25 B05Y26
Sample Interval 6.6 - 8.6 10.0 - 11.2 15.0 - 17.0
Date Sampled 4/16/92 4/20/92 4/21/92
Laboratory TMA• TMA TMA

Analytical Parameters Environmental Data Transmission Numbers"

CLP TAL Inorganics` X01263 X01266 X01266

CLP TCL VOCs' X01263 X01266 X01266

CLP TCL Semi-VOLs` X01263 X01266 X01266

CLP TCL Pest/PCB` X01263 X01266 X01266

Radionuclides X01270 X01270 X01270

Wet Chemistry X01263 X01266 X01266

Borehole coordinates: WCS83S (meters) N:144,762.12 E:565,289.19

= TMA Norcal
Environmental Data Transmission (EDT) numbers identify records containing the analytical data
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Tar etg
Analyte List (TAL) - e.g., metals and cyanide
EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
EPA CLP TCL of semi-volatile compounds
EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-23 Volatile Organic Compounds Detected 116-B-5 Vadose Zone Borehole
(concentrations are in µg/kg)

Sample and Sample Interval (ft bls)
Analytes

B05Y24 B05Y25 B05Y25RE B05Y26
6.6- 8.6 10.0- 10.0- 11.2 15.0-

11.2 17.0

Ca.^bon disulide- 4' ::/R 2001 N/DI

Toluene 25 N/R 77' N/D

'= Value estimated, due to quality control deficiencies
N/R = Not Reported
N/D = Not Detected, data package contains the detection limits

3T-23



DOE/RL-93-06, Rev. 0

r•,a
c-wi

^
tt
^

r.^

Table 3-24 Metals Detected in 116-B-5 Vadose Borehole Soil Samples Above the
Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Hanford Site
Sample Interval (ft b1s) Background

Analytes 95% UTL
B05Y24 B05Y25 B05Y26
6.6 - 8.6 10.0 - 15.0 -

11.2 17.0

Barium 90.2" 484 78.60" 171

Mercury 1.40 1.lOt" 2.90' 1.25

Zinc 68.40A 69.40A 125.00 79
A Concentration less than Hanford Site background 95% upper threshold

limit
Value estimated, due to quality control deficiencies
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Table 3-25 Radionuclides Detected in 116-B-5 Vadose Borehole Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft b1s)

Analytes
B05Y24 B05Y25 B05Y26
6.6- 8.6 10.0- 15.0- 17.0

11.2

Gross Alpha 3.060R 3.610R 6.790R

Cobalt-60 0.134' 0.260' 0.184'

Strontium-90 0.00' 0' 0.150'

Cesium-137 0.132' N/D N/D

Europium-152 1.166' 1.527' N/D

Americium-241 0.006 0.002 0.002

Interpreted as 0, analysis reported negative concentrations
Value marked as rejected in validation because of missing calibration data

= Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit
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Table 3-26 116-B-5 Vadose Zone Borehole Field Screening Data for Radioactivity

Depth Interval (ft b1s) Gross Gamma (cpm) Beta-Gamma (cpm) Sample

6.6 - 9.6 2,000 Not Detected B05Y24
10.0 -11.2 2,000 Not Detected B05Y25

11.6 2,350 Not Reported
12.0 3,000 Not Reported

12.0 - 13.0 2,660 Not Reported
13.0 - 17.0 2,000 Not Reported
15.0 - 17.0 1,800 Not Detected B05Y26

17.5 1,800 Not Reported

20.6 - 24.6 2,000 Not Reported
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Table 3-27 116-B-5 Vadose Zone Borehole Spectral Gamma Geophysical Logging Results

Radionuclide Occurrence Interval ( ft b1s) Maximum Activity (pCi/g)
and Interval (ft bls)

Cobalt-60 5 to 17 < 1.5 13 - 17 broad curve

Europium-152 3 to 15 <7 at 10

Europium-154 3 to 12 < 1

^r 1

{^ !

yi^r

♦ ti.

t^1
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Table 3-28 Comparison of 116-B-5 LFI Borehole Radionuclide
Concentrations With Maximum Concentrations From

Dorian and Richards (1978) Boreholes A and B (concentrations in pCi/g)
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Analytes Sample and Sample Interval (ft bls)

B05Y24' Ab Ab B05Y25' B05Y26' B"
6.6-9.6 8 10 10-11 15-17 22.5

Cobalt-60 0.134' 2.48 0.20 0.260' 0.184' N/D

Strontium-90 0.0' 0.0814 0.108 0.0' 0.150' N/D

Cesium-137 0.132' 0.31 0.04 N/D N/D N/D

Europium-152 1.166' 11.49 0.84 1.527' N/D N/D

Europium-154 N/D 2.51 N/D N/D N/D N/D

Europium-155 N/D 0.014 N/D N/D N/D N/D

Americium-241 0.006 N/D N/D 0.002 0.002 N/D

Tritium N/A 29,000 1,589 N/A N/A 179

100-BC-1 limited field investigation data
Concentrations from Dorian and Richards ( 1978) decayed to 1992

= Interpreted as 0, analysis reported negative concentrations
Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit
N/A = Not Analyzed
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Sample Number BO18V0 B018V1 BOI8VIA BOI8VIB B018V2 B018V3 B018V4 B018V5
Test Pit Number 2 6 6' 6" 1 3 Composite Composite
Date Sampled 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92
Laboratory TMA` TMA Weston" Weston TMA TMA TMA TMA

Analytical Parameters Environmental Data Transmission Numbers`

CLP TAL Inorganicst N/A X01473 N/A N/A N/A N/A X01473 X01473

CLP TCL VOCs" X01391 N/A X01294 X01473 X01473 X01473 X01473 X01473

CLP TCL Semi-VOLs' N/A N/A X01294 N/A N/A N/A X01473 X01473

CLP TCL Pest/PCBi N/A N/A X01294 N/A N/A N/A X01473 X01473

Radionuclides N/A X01368 N/A N/A N/A N/A X01368 X01368

Wet Chemistry N/A X01473 X01294 N/A N/A N/A X01473 X01473

Duplicate Sample
Split sample
TMA Norcal
Roy F. Weston

•= Environmental Data Transmission (EDT) numbers identif records containin the anal tical datay g y
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte List (TAL) - e.g., metals and cyanide
not analyzed
EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Sample Number B018V6 B01'8V6A B018V6B B018V7 BO18V7A BO18V7B B018V8 B018V8A B018V88 B018V9
Test Pit Number 5 5 5' 4" 4 4 4' 4' 4' Blank
Date Sampled 4/28/92 4/28/92 4128/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92 4/28/92
Laboratory TMA' Weston" Weston TMA Weston Weston TMA Weston Weston TMA

Analytical ParamUers Environmental Data Transmission Numbert

CLP TAL Inorganicst X01473 N/A X01427 X01473 N/A X01427 X01473 N/A X01427 X01473

CLP TCL VOCs^ N/A X01294 N/A N/A X01294 N/A X01473 X01294 N/A X01473

CLP TCL Semi-VOLs' N/A X01494 N/A N/A X01294 N/A X01473 X01294 N/A X01473

CLP TCL PesdPCBj N/A X01294 N/A N/A X01294 N/A X01473 X01294 N/A X01473

Radionuclides X01368 N/A N/A X01368 N/A N/A X01368 N/A N/A X01368

Wet Chemistry X01473 X01:294 N/A X01473 X01294 N/A X01473 X01294 N/A X01473

= Duplicate Sample
Split sample
TMA Norcal
Roy F. Weston
Environmental Data Transmission (EDT) numbers identify records containing the analytical data

t= U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyle List (TAL) - e.g., metals and
cyanide

not analyzed
EPA CLP Target Compound List (TCL) of volati le organic compounds (VOC)

= EPA CLP TCL of semi-volatile compounds
= EPA CLP TCL of pesticides and polychlorinatel biphenyls (PCB)
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Table 3-31 Semi-Volatile Organic Compounds Detected in 116-C-5 Retention Basin
Sludge Samples (concentrations are in µg/kg)

Sample, Location, and Type

Analytes B018V4RE B018V6A B018V7A B018V8A
West Basin East Basin East Basin East Basin
Composite Grab Grab Duplicate

of B018V7

Benzo(A)anthracene N/D N/D 77' N/D

Benzo(B)fluoranthene N/D N/D 100' 54'

Benzo(K)fluoranthene 42' N/D 100, 44'

Chrysene N/D N/D 100' N/D

Fluoranthene 46' N/D 67' N/D

Pentachlorophenol N/D 920' N/D 770'

'= Value estimated, due to quality control deficiencies
N/D = Not Detected, see data package for detection limit
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Table 3-32 Metals Detected in 116-C-5 Retention Basin Above the Hanford Site
Background 95% Upper Threshold Limit Value (concentrations in mg/kg)
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Sample Location Type Chromium Copper Iron Lead . Mercury Zinc

B018V4 West Basin Composite 226' 28.1' 40,600 180 2.9 125

B018V5 East Basin Grab 27(Y 27.9' 39,200 133 43 138

B018V6 East Basin Grab 336' 22.1' 42,100 564' 2.6 131

B018V6B East Basin Duplicate 137' 15.2' 13,000' 129' N/R 77.9''
of B018V6

B018V7 East Basin Grab 60V 46.8 44,600 353 3.4 309

B018V7B East Basin Duplicate 453' 35.2 39,600' 106' N/R 259'
of B018V7

B018V8 East Basin Grab 335' 30.9 42,800 108 2 161

B018V8B East Basin Duplicate 226' 18.2' 28,300' 82.1' N/R 133'
of B018V8

Hanford Site background 95% UTL 27.9 28.2 39,160 14.75 1.25 79

= Value estimated, due to quality control deficiencies

= Value less than Hanford Site Background 95% upper threshold limit (UTL)
N/R = Not Reported
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Sample, Location, Type

Analytes B018'V4 B018V5 B018V1 B018V6 B018V7 B018V8
West Basin West Basin East Basin East Basin East Basin East Basin
Composite Duplicate of Grab Grab Grab Duplicate of

B018V4 B018V7

Gross Alpha 22R N/D N/D 52R 110R 75R

Gross Beta 2,400 1,900 83' 1,300' 2,700 3,700

Cobalt-60 180 160 10 130 310 300

Strontium-90 180 94 7.8' 110 770 540

Cesium-137 790 720 5.1 200 800 450

Europium-152 1,400 1,300 81 820 1,100 1,400

Europium-154 250 240 20 150 380 410

Europium-155 18 11 1.9' 11 31 41

Radium-226 N/D N/D 0.84 N/D N/D NID

Uranium-233/234 1.40R N/DR N/D R N/DR 1.20R N/DR

Uranium-235 N/DR N/DR N/DR N/D" 0.08a N/Da

Uranium-238 1.30a N/D" N/DR N/D" N/DR N/D"

Plutonium-238 1.2011 0.93a 0.041a 0.85a 1.8R 9.4a

Plutonium-239/240 36" 22R 0.86R 221t 52R 190R

Americium-241 13R 7.50R 0.85a 7.7R 29R 34

Value marked as rejected, calibration data absent
Value estimated, due to quality control deficiencies

N/D = Not Detected, see data package for detection limit
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Table 3-34 116-C-5 Retention Basin Test Pit Field Screening Data
for Beta-Gamma Activity in Counts per Minute

F

^
c.!
N-)

Basin Test Pit / Sample Soil Surface (/3y cpm) Sludge (/3y cpm)

East No. 4 / B018V7, B018V8 6,000 10,000

East No. 5 / B018V6 800 4,000

East No. 6 / B018V1 2,000 5,000 - 6,000

West No. 1/ B018V2 Not Reported 9,000

West No. 2 / B018V0 Not Reported 4,000

West No. 3 / B018V3 Not Reported 8,000
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Table 3-35 116-C-5 Vadose Test Pit Sample Analysis Matrix

N

.

C=_
[^^t

Sample Number B018X0 B018X1 B018X2 B018X3 B018X4 B018X5 B018X6

Sample Interval Blank' 15 5.0 10 15 7A ?A"

Date Sampled 6/10/92 6/10/92 6/10/92 6/10/92 6/10/92 6/10/92 6/10/92

Laboratory TMA` TMA TMA TMA TMA TMA Weston°

Analytical Parameters Environmental Data Transmission Numbers`

CLP TAL Inorganics` X01391 X01391 X01391 X01391 X01391 X01391 X01288

CLP TCL VOCst X01391 X01391 N/A X01391 X01391 X01391 X01288

CLP TCL Semi-VOLs" X01391 N/A X01391 X01391 X01391 X01391 X01288

CLP TCL Pest/PCB' X01391 N/A X01391 X01391 X01391 X01391 X01288

Radionuclides X01460 X01460 X01460 X01460 X01460 X01460 X01396

Wet Chemistry X01391 X01514 X01391 X01391 X01391 X01391 X01288

Equipment blank
Split sample
TMA Norcal

" = Roy F. Weston
`= Environmental Data Transmission (EDT) numbers identify records containing the analytical data

`= U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte
List (TAL) - e.g., metals and cyanide

r= EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)

"= EPA CLP TCL of semi-volatile compounds

= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
N/A = Not Analyzed
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Table 3-36 Radionuclides Detected in 116-C-5
Vadose Test Pit Soil Samples (concentrations in pCi/g)

^
rr.^

h^

Sample and Sample Depth (ft bls)

Analytes BO18X1 B018X2 B018X3 B018X4 B018X5 B018X6

1.5 5.0 10.0 15.0 20.0 20.0

Gross Alpha 7.2a 10R 3.9a 5.7R 3.9a 15R

Gross Beta 18 32 16 16 17 36R

Carbon-14 N/D N/D N/D N/D N/D 0.41R

Cobalt-60 N/D 3.2 N/D N/D N/D N/D

Strontium-90 N/D 1.3' N/D N/D N/D 0.012R

Cesium-137 0.085 9.8 0.091 N/D N/D N/D

Europium-152 N/D 13 0.078 N/D N/D N/D

Europium-154 N/D 2.0 N/D N/D N/D N/D

Radium-226 N/D 0.680 N/D N/D N/D 1.020R

Thorium-228 N/D N/D N/D N/D N/D 4.4R

Uranium-233/234 N/D N/D N/D 0.780 0.840 N/D

Uranium-235 N/D N/D N/D N/D N/D 0.009R

Plutonium-239/240 N/D 0.210' N/D N/D N/D 0.001R

Americium-241 N/D 0.130 NID N/D N/D 0.004R

R= Value marked as rejected in validation because of missing calibration data
Value estimated, due to quality control deficiencies

N/D = Not Detected, see data package for detection limit
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Table 3-37 116-C-5 Vadose Test Pit Field Screening Data for Radioactivity

Depth Interval (ft b1s) Beta-Gamma (cpm) Sample

0.0 150

2.0 100 B018X 1

5.0 300 B018X2

10.0 100 B018X3

15.0 100 B018X4

20.0 100 B018X5, B018X6

U-1^

s.i

,..
^
=
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Table 3-38 Maximum Concentrations of Radionuclides Detected in

116-C-5 Test Pit Sludge Samples and 1976 Radionuclide Data

(,Dorian_and Richards 1978) Decayed to 1992 (concentrations in pCi/g)

Radionuclide LFI 116-C-5
Maximum'

Location CEb -
Decayed to 1992

Location DE -
1976 Maximum'
Decayed to 1992

Cobalt-60 310 579 1,896

Strontium-90 770 434 529

Cesium-137 800 629 1,453

Europium-152 1,400 1,016 2,608

Europium-154 410 591 6,482

Europium-155 41 39 515

_Radittm-226 0.84 N/D N/D

Uranium-233/234 1.4 N/D N/D

Uranium-235 0.08 N/D N/D

Uranium-238 1.3 0.9 1.6

Plutonium-238 9.4 1.23 7.9

Plutonium-239/240 190 29 230

Americium-241 34 N/A N/A

N/A = Not Analyzed
From limited field investigation (LFI) Test Pit 4 located in SW quadrant of the east basin

From Dorian and Richards ( 1978), location CE was in the SW quadrant of east basin and

closest to LFI Test Pit 4
`= From Dorian and Richards ( 1978), location DE was in SE quadrant of east basin
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Table 3-39 Comparison of 116-C-5 LFI Vadose Test Pit Radionuclide Concentrations
With Maximum Concentrations From Dorian and Richards (1978)

Boreholes W, X, and Y (concentrations in pCi/g)

Sample and Sample Depth (ft b1s)
Analytes

X, Y• B018X1" W' B018X2b Y' B018X6"
0 1.5 5 5 20 20

Cobalt-60 0.53 X N/D 0.14 3.20 0.089 N/D

Strontium-90 2.10 Y N/D 0.06 1.30' N/D 0.012R

Cesium-134 0.001 N/D N/D N/D 0.050 N/D

Cesium-137 3.94 X 0.085 0.166 9.8 0.214 N/D

Europium-152 7.52 X N/D 0.49 13 0.84 N/D

Europium-154 1.47 X N/D NID 2.0 0.042 N/D

Europium-155 0.08 X N/D N/D N/D N/D N/D

Plutonium-239/240 0.57 Y N/D N/D 0.210' 0.72 0.001R

Americium-241 N/D N/D N/D 0.130 N/D 0.004a

Maximum concentration from Dorian and Richards ( 1978) decayed to 1992
b= limited field investigation result

Value estimated, due to quality control deficiencies
Value marked rejected during data validation, calibration data absent

N/D = Constituent not detected, data package includes detection limit
Borehole indicated by letter adjacent to concentration, e.g., "0.57 Y" indicates 0.57 pCi/g from
borehole Y
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Table 3-40 Volatile and Semi-volatile Organic Compounds Detected in

Well 199-B3-46 Soil Samples (concentrations in )zg/kg)

Sample and
Sample Interval (ft bls)

Analytes
B05XS4 B05XS5
30.0 - 32.0 35.0 - 38.0

bis(2-Ethylhexyl)phthalate" 62' 57'

Diethylphthalateb 64' 340'

Di-n-butylphthalate" 3100 4300

Toluene' N/D 2'

Water Table Depth: 48.7 ft below land surface

• = Volatile organic compound
Semi-volatile organic compound
Value estimated, due to quality control deficiencies

N/D = Not Detected
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Table 3-41 Radionuclides Detected in Well 199-83-46 Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft bls)

Analytes
g05XS4 B05XS5
30.0 - 32.0 35.0 - 38.0

Gross Alpha 7.8R 4.4R

Gross Beta 32R 53R

Strontium-90 0.4' 7.8'

Cesium-137 N/D 0.154'

Radium-226 0.723' 0.786'

Thorium-228 0.641' 0.5'

Uranium-235 0.007 0.006

Uranium-238 0.15 0.15

Americium-241 N/D 0.01

Water Table Depth: 48.7 ft below land surface

"= Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package detection limit
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Table 3-42 Metals Detected in 116-C-1 Soil Washing Treatability Test Pits and the

Hanford Site Background 95% Upper Threshold Limit (concentrations in mg/kg)

Analytes Sample and Hanford Site

Sample Interval (ft bls)' Background
95 9b UTI."

Batch I Batch II
10-20ft 10-22ft

Aluminum 57,000 51,000 15,600

Antimony < 16 < 19 15.7`

Arsenic 4 7 8.92

Barium 729 753 171

Cadmium < 12 < 13 0.660

Calcium 26,500 26,500 23,920

Chromium 56 236 27.9

Copper 44 50 28.2

Iron 45,100 55,900 39,160

Lead 13 101 14.75
Manganese 87 1,114 612

Nickel 26 37 25.3

Potassium 16,000 13,600 3,120
Selenium < 1 < 1 5`
Silicon 239,000 212,500 192
Silver < 10 < 12 2.7

Titanium 6400 6500 3,570

Vanadium 165 161 111

Zinc 88 855 79
Zirconium 211 209 57.3

•= Source DOE-RL 1994, analyses by non-Contract Laboratory

Program (CLP) X-ray fluorescence methods

" Source: DOE-RL 1993b, 95% confidence limit of the 95th percentile
of the data distribution, analyses by CLP methods such as inductively

coupled plasma, results provided for inforcnation only

` Limit of detection

UTL - upper threshold limit
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Table 3-43 Radionuclide Concentrations Detected in 116-C-1 Soil Washing Treatability

Test Pits and in Dorian and Richards (1978) Borehole L
(concentrations in pCi/g)

Sample, Sample Interval (ft bls),

Analytes and grain-size fraction'

Batch I Batch II Batch I Batch II Borehole L"
10-20ft 10-22ft 10-20ft 10-22ft 18ft
< 2 mm < 2 mm > 2 mm > 2 mm NA

Cobalt-60 7 525 3.2 18 23.67

Strontium-90 <0.2 115 - - 0.19

Cesium-134 <0.8 <10 - - 0.04

Cesium-137 0.74 5495 2 759 23.59

Europium-152 28 2320 - - 44.29
Europium-154 4.4 337 0.6 52 11.90
Europium-155 0.54 70 - - 0.98

Uranium-235 0.06 0.06 - - -
Uranium-238 1.31 1.23 - - 0.28
Plutonium-239/240 0.08 414 - - 0.27

Source DOE-RL 1994
Concentrations from Dorian and Richards (1978) decayed to 1992

NA = Grain size not applicable
- = Not Analyzed
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Table 3-44 Radionuclides Detected in 116-D-5 Vadose Borehole Samples
(concentrations in pCi/g)

Sample and Sample Interval (ft bls)
Analytes

B018B9 BO18C0
20.0 - 22.0 25.0 - 27.0

Gross Alpha 8.9R 0.27"

Gross Beta 3.3R 28"

Carbon-14 0.4R 0.27R

Strontium-90 0.47 N/D

Radium-226 0.891' 0.75'

Thorium-228 0.592' 0.49'

Uranium-235 0.0013R 0.0055R

Uranium-238 0.12R 0.17R

Plutonium-239 0R 0.007R

Americium-241 0.0013R 0.0'R

Value marked as rejected in validation because of missing calibration data
Value estimated, due to quality control deficiencies

= Concentration interpreted as 0, analysis reported negative concentration value
N/D = Not Detected, see data package for detection limit
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Table 3-45 Volatile and Semi-Volatile Organic Compounds Detected in

Well 199-B5-2 Soil Samples (concentrations in µg/kg)

Sample and
Sample Interval (ft bls)

Analytes
B05XX2 B05XX3
53.0-55.0 55.0-57.0

Acetone N/D 24

Diethylphthalate" 390 N/D

Water Table Depth: 57.5 ft below land surface

Volatile organic compound
Semi-volatile organic compound

N/D = Constituent not detected
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Table 3-46 Radionuclides Detected in Well 199-B5-2 Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft b1s)

Analytes
B05XX2 B05XX3
53.0-55.0 55.0-57.0

Gross Alpha 9.4" 7.3R

Gross Beta 36R 37R

Strontium-90 2.9 2.6

Cesium-137 1.46' 1.14'

Radium-226 0.981' 0.89'

Thorium-228 0.532' 0.56'

Uranium-235 0.001 0.016

Uranium-238 0.21 0.22

Plutonium-239/240 0.002 N/D

Americium-241 0.006 N/D

Water Table Depth: 57.5 ft below land surface

"= Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
N/D = Constituent not detected, data package includes detection limit
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Table 3-47 Volatile Organic Compounds, Semi-Volatile Organic Compounds, and

Pesticides Detected in Well 199-B3-47 Soil Samples (concentrations in )zg/kg)

Sample and
Sample Interval (ft b1s)

Analytes B05XS1 B05XS2
30.0-32.5 39.0-41.5

-Di'ii'°blitylphuaiaieb - --- 36, - ----- '2(1(1(1

Endrin` 16' N/D

Methylene chloride 5 N/D

Water Table Depth: 44.3 ft below land surface

Volatile organic compound
Semi-volatile organic compound

Pesticide
Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit
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Table 3-48 Radionuclides Detected in Well 199-B3-47 Soil Samples
(concentrations in pCi/g)

Sample and
Sample Interval (ft bis)

Analytes
B05XS1 B05XS2
30.0-32.5 39.0-41.5

Gross Alpha 3.4R 4.5R

Gross Beta 28R 35R

Strontium-90 1.2 0.88'

Cesium-137 0.299' 0.44'

Radium-226 N/D 1.01'

Thorium-228 1.35' 0.465'

Uranium-235 N/D 0.009

Uranium-238 0.17 0.16

Americium-241 0.009 0.001R

Water Table Depth: 44.3 ft below land surface

Value marked as rejected in validation because of missing calibration data
Value estimated, due to quality control deficiencies

N/D = Constituent not detected, data package includes detection limit

3T-48



DOE/RL-93-06, Rev. 0

r^.

^.r

Table 3-49 Metals Detected in 116-B-6A Borehole Soil Samples Above the Hanford Site
Background 95% Upper Threshold Limit (concentrations in mg/kg)

Sample and Sample Depth (ft bls) Hanford Site
Analytes

BH-1 BH-2 BH-2 BH-2 BH-3 Near
Background
95% UTL

11.5 6 8 18 0 Surface Soil

Cadmium A 0.92 A A A 21 0.66

Copper A 92 A 38.0 A 23 28.2

Lead 48.0 94 56 21 23 16 14.75

Zinc A 2,500 1,140 A A A 79

A = Concentration less than Hanford Site background 95% upper threshold limit
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Table 3-50 Radionuclides Detected in 116-D-9 Vadose Borehole Samples
(concentrations in pCi/g)

Sample and Sample Interval (ft b1s)
Analytes

B018G1 B018G2
18.0-20.8 25.0-27.8

Gross Alpha 2.3R 29R

Gross Beta 20R 25R

Carbon-i4 10:26' 0.15'

Potassium-40 7.39' 9.35'

Strontium-90 2.9' 0.088'

Radium-226 0.355' 0.726'

Thorium-228 0.352' 0.479'

Uranium-238 0.18" 0.32R

Americium-241 0.0061R N/D

R= Value marked as rejected in validation because of missing calibration data
'= Value estimated, due to quality control deficiencies
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Table 3-51 100-BC-1 LFI Non-Waste Site Sample Analysis Matrix

^

Sample Number B05XZ4 B05X75
Sample Interval 0.5 - 1 0.5 - 1
Date Sampled 4/14/92 4/14/92
Laboratory TMA' TMA

Analytical Parameters Environmental Data Transmission Numbers"

CLP TAL Inorganics' X01149 X01149

CLP TCL VOCs° X01149 X01149

CLP TCL Semi-VOLs` X01 149 X01149

CLP TCL Pest/PCB` X01149 X01149

Radionuclides X01270 X01270

Wet Chemistry X01149 X01149

TMA Norcal
Environmental Data Transmission (EDT) numbers identify records containing the analytical data
U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) Target Analyte
List (TAL) - e.g., metals and cyanide
EPA CLP Target Compound List (TCL) of volatile organic compounds (VOC)
EPA CLP TCL of semi-volatile compounds

f= EPA CLP TCL of pesticides and polychlorinated biphenyls (PCB)
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Table 3-52 Radionuclides in 100-BC-1 Non-Waste Site Soil Samples and

Silica Sand Equipment Blank (concentrations in pCi/g)

Soil Samples Equipment Blank

Anaiyte B05XZ4' B05X7.5' B05XY7'

Gross Alpha 0'(-8.35)R 0'(-7.6)R 0.699R

Gross Beta 10.6R 7.82R 8.06'

Potassium-40 13.56' 13.85' 5.238

Strontium-90 0.209' 0'(-0.341)' 0.225

Radium-226 0.525' 0.8203' 0.1722

Thorium-228 0.6502' 1.179' 0.2422

Thorium-232 1.3' 0.8674' <0.4858

Uranium-233/234 0.589' 0.621' 0.762

Uranium-235 0.026° 0.0202' 0.0518

Uranium-238 0.634' 0.621' 0.748

Plutonium-238 0' 0.0476' 0.0172'

Plutonium-239 0.004 0.0067 0.0038'

Americium-241 0.012 0 0.0' (-0.008)

' = limited field investigation Data
= Interpreted as 0, analysis reported as negative concentrations, (-8.35)

a= Value marked as rejected in validation because of missing calibration data

°= Constituent not detected, detection limit shown

Value estimated, due to quality control deficiencies
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Table 3-53 Electrical Facilities Sample Analysis Matrix
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Location Sample
Number

EDT' Number -
PCB Analysis

181,C2-S1 B018Q6 X01296

183-B,C2-S3 B018Q7 X01296

185-B,E2-S6 B018Q8 X01296

185-B,E2-S7 B018Q9 X01296

190-B-190 AID B018R0 X01296

B018R0 Split BO18R1 X01296

190-BA, E2-S10 B018R2 X01296

190-C,152 GIC, N. Pad, S.W. Side B018R3 X01296

190-C,152 GIC, N. Pad, S.E. Side B018R4 X01296

190-C, C5356F B018R5 X01296

B018R5 Duplicate B018R6 X01296

B018R5 Split B018R7 X01296

190-C, 152 GIC, S. Pad, E. Side B018R8 X01296

190-C, 152 GIC, S. Pad, S.E. Side B018R9 X01296

Field Blank B018S0 X01296

Equipment Blank B018S 1 X01296

C2321, N. Side B018S2 X01296

C2313 B018S3 X01296

1713-B, E2-S3 B018S4 X01296

Samples collected on 12/09/91
' = Environmental Data Transmittal (EDT) Number

PCB = polychlorinated biphenyl
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Table 3-54 100-BC-1 and 100-BC-2 Electrical Facility
Polychlorinated biphenyl Sampling Results

r1J,
i.F;

xit
r^
-,.-
C-1^

Location Sample PCB Concentration (µg/kg)
Number

Arochlor-1254 Arochlor-1260

181,C2-S1 B018Q6 U U

183-B,C2-S3 B018Q7 U U

185-B,E2-S6 B018Q8 190'I'` U

185-B,E2-S7 B018Q9 890°'' U

190-B-190 AID B018R0 6,4001" U

BO18R0 Split B018R1 4,700"'' U

190-BA, E2-S 10 B018R2 U 340'TM

190-C,152 GIC, N. Pad, S.W. Side B018R3 U U

190-C,152 GIC, N. Pad, S.E. Side B018R4 190'" U

190-C, C5356F B018R5 420i" U

B018R5 Duplicate B018R6 U U

B018R5 Split B018R7 390 U

190-C, 152 GIC, S. Pad, E. Side B018R8 500t" U

190-C, 152 GIC, S. Pad, S.E. Side B018R9 2,700'" U

Field Blank B018S0 U U

Equipment Blank B018S 1 U U

C2321, N. Side B018S2 U U

C2313 B018S3 21'" U

1713-B, E2-S3 B018S4 290'" U

U = Indicates nondetection
'" = Indicates there is presumptive evidence of the presence of the compound. The concentration
reported is considered an estimate which should be used for informational purposes only.
PCB = polychlorinated biphenyl
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Description Citation

A/

R&M Requirements Remarks

Atomic Energy Act of 1954, 42 U.S.C. 2011 Aulhorius DOE to set standards and restrictions governing

as amended et scq. facilities used for research, development, and utilization of atomic

energy.

Radiation Protection 40 CFR Pan 191 Establishes standards for managemem and disposal of high-level

Standards and transuranic waste and spent nuclear fuel.

Standards for 40 CFR § 191.03 A Requires that management and storage of spent nuclear fuel or Applicable to wastes disposed of after

Management and high-level or transuranic radioactive wastn at all facilities for the November I s, 1985.

Storage . disposal of such fuel or waste that are operated by the DOE and

that are not regulated by the Commission or Agreement States

shall be conducted in such a manner as to provide reasonable

assurance that the combined annual doae equivalent to any

member of the public in the general environment resulting from

discharges of radioactive material and direct radiation from such

nunagemenl and storage shall not exceed 25 millirems to the

whole body and 75 millirems to any critical organ.

Nuclear Regulatory 10 CFR Pan 20
Commission Standards

for Protection Against

Radiation

Radiation Dose 10 CFR R&A Sets specific radiation doses, levels, and concentrations for May be relevant and appropriate, as

Standards §§20.101- restricted and unrestricted areas. radioactive materials in the 100 Area can

20.105 contribute radietion doses, levels, and

concentrations which could exceed the

limits; however, Ifanfurd is not an

NRC-licensed facility.
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Description Citation RA• Requirements Remarks

Uranium Mill Tailings Public Law
Radiallon Control Act of 95604, aa

1978 amended

Standards for Uranium 40 CFR 192 Establishes standards for control, cleanup, and management of
and Thorium Mill radioactive materials from inactive uranium processing siles.

Tailings

Land Cleanup 40 CFR R&A Requires remedial actions to providt reasonable assurance that, as May be relevant and appropriate, as any
Sbndards 44192.10 - a result of residual radioactive materials from any designated ndium-226 encountered during remedialion

192.12 processing site, the concentration of ndium-226 in land averaged did not result from uranium proceesing.

over any area of 100 square meters shall nu1 exceed the

background level by more than 5 pCi/g, averaged over the first 15

cm of soil below the surface, and 15 pCi/g, avenged over

I5-crn-Ihick layers of soil more than 15 cm below the surface. In

any habitable building, a reaaonable effort shall be made during

remedialion to achieve an annual average (or equivalent) radon

decay product concentration (including background) not to exceed

0.02 Working Level (WL). In any caae, the radon decay product

concentration (including background) shall not exceed 0.03 WL

and the level of gamnu radiation shall not excccd the background

level by more than 20 microroenlegensper hour.

Implementation 40 CFR R&A Rcquircs that when radionuclides other than ndium-226 and it, May be relevant and appropriate, as any

44192.20 - decay products are present in sufficient quantity and concentration radium-226 encountered during remedialion

192.23 to conslitule a significant radiation hazard from residual did not result from uranium processing.

radioactive materials, remedial action shall reduce other residual

radioactivity to levels as low as reasonably achievable (ALARA).

•NOTE: A= Applicable, R&A = Relevant and Appropriate
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Description Citation

At

R&A' Requirements Remarks

Model Toxics Control Act 70.105D RCW Requires remedial actiona to attain a degree of

(MTCA) cleanup protective of human health and the

environment.

Cleanup Regulations WAC 173-340 Establishes cleanup levels and prescribm nsedrads to

calculate cleanup levels for soils, groundwater,

surface water, and air.

Groundwater Cleanup WAC A Requirea that where the groundwater is a potential Federal maximum contaminant level goala

Standards 173-340-720 source of drinking water, cleanup levels under for drinking water (40 CFR Patt 141) and

Method B mua be alleaa as stringent as federal secondary drinking water regulation

concentrations established under applicable state and standards (40 CFR Part 143) are potential

federal laws, including the following: ARARe under MTCA when they are more

stringent than other standards. Method B

(A) Maximum contaminant levels established under cleanup levels are levels applicable to

the Safe Drinking Water Act and published in 40 remcdiation at Hanford unless a

CFR 141, as amended; demonstntioncan be made that method C

( altemate cleanup levels) is valid.

(B) Maximum contaminant level goals for

noncat<inogensestabliahed under the Safe Drinking

Water Act and published in 40 CFR 141, as

amended;

(C) Secondary maximum contaminant levels

established under the Safe Drinking Water Act and

published in 40 CFR 143, as amended; and

(D) Maximum contaminant levels established by the

state board of health and published in Chapter 248-54

WAC, as amended.
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Description Citation RA• Requirementa Remarks

Washington State Departmeot RCW 43.70

of Ilralth

Radiation Protection -- Air WAC 246-247 Establishes procedures for monitoring, control, and

Emissions reporting of airborne radionuclide emissions.

New and Modified WAC 246-247- A Requires the use of best available radionuclide

Sources 070 control technology (BARCI),

Radiation Protection WAC 246-221 Establishes standards for protection against radiation

Standards hazards.

Radiation dose to WAC 246-221- A Specifies dose limits to individuats in restricted areas

individuals in restricted 010 for hands and wriats,ankles and feet of 18.75

areas renJquarter and for skin of 7.5 remlquaner.

'NOTE: A = Applicable, R&A = Relevant and Appropriate
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Descripliou Cilation Requirrments Rasnarks

Modsd Toxics Control Act 70.105D RCW

Cleanup Regulations WAC 173-340 The State Department of Ecology is curremly adapting the

calculalions in MTCA to be applicable to radioactive

contaminants. Theae cleanup standards may become

available prior to or during remediation.

Solid Wasle Disposal Act, as 42 U.S.C. 6901 et

ameuded by RCRA seq.

Criteria for Classification of 40 CFR §257.3-4 A facility or practice shall not contaminate an underground The couns or the state may establish alternate

Solid Waste Disposal drinking water source beyond the solid waste boundary. boundaries.

Facilities and Practices

Corrective Acrion for Solid 40 CFR 264 Establishes requirements for investigation and corrective

Waste Management Units Subpart S, proposed action for releases of hazardoua waste from solid waste

management units.

U.S. DeparUnent of Energy

Orders

Radiation Prntc<tiun of the DOE 5400.5 Estublishes radiation protection standardrfor the public and

Public and the Environment environment.

Radiation Dose Limit (All DOE 5400.5, The exposure of the public to radiation sources as a Pesiinenr if remedial activities are 'routine DOE

Pathways) Chapter 11, consequcnce of all routine DOE activities shall not cause, in aetivities.'

Section Ia a year, an effective dose equivalent greater than 100 mrem

from all exposure pathways,'except under specified

circumstances.

Radiation Dose Limit DOE 5400.5, Provides a level of protection for persons consuming water Pertinent if radionuclides may be releascd

(Drinking Water Pathway) Chapter 11, from a public drinking water supply operated by DOE so that during remedialion.

Section Id persons consuming water from the supply shall not receive

an effective dose equivalent greater than 4 mrem per year.

Combined radium-226 and radium-228 shall not exceed 5 x

10 °pCi/mL and gross alpha activity (including radium-226

but excluding radon and unnium) shall not exceed 1.5 x 10'

pCi/mL.
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Description Citation A/ Requirementa Remarks

R&A*

Archaatolo,gicd and Ilistorical 16 U.S.C. 469 A Requires action to recover and preserve artifacts in Applicable when mmedial action threateru

Presenafion Act of 1974 areas where activity may cause irreparable harm, loss, significant aciemific, prehistorical, historical,

or deatmction of significant artifacts. or archaeological data.

Endangenat Species Act of 1973 16 U.S.C. 1531 ct Prahibits federal agencies from jeopardizing threatened

:req. or endangered species or adversely modifying habitats

essential to their survival.

Fish and Wildlife Services 50 CFR Parts 17, A Requires identification of activities that may affect Requires consultation with the Fish and

Liat of Endangered and 222, 225, 226, listed species. Actions must not threaten the continued Wildlife Service to determine if threatened or

Threatened Wildlife and 227, 402, 424 existence of a listed species or desaroy critical habiul. endangered species could be impacted by

Plants activity.

Iliulorie Sites, BuBdings, and 16 U.S.C. 461 A Establishes requiremema for preservation of historic

Antiquities Act sites, buildings, or objects of national significance.

Undesirable impacts to such resources must be

mitigated.

National llisloric Presen'ation 16 U.S.C. 470 el A Prohibits impacts on cultural resources. Where Applicable to properties listed in the National

Act of 1966, as amended. aeq. impacts are unavoidable, requires impact mitigation Register of Historic Places, or eligible for

through design and data recovery. such listing. B reactor is listed on the

Register.

Wild and Scenic Rieers Act 16 U.S.C 1271 A Prohibits federal agencies from recommending The Hanford Reach of the Columbia River is

authorization of any water resource project that would under study for inclusion as a wild and scenic

have a direct and adverse effect on the values for river.

which a river was designated as a wild and scenic river

or included as a study area.

•NO?E: A = Applicable. R&A = Relevant and Appropriate
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Description Citation

A/

R&A• Requircments Remarks

Habitat Buffer Zone for Bald RCW 77.12.655

We Rules

Bald Eagle Protection Rules WAC 232-12-292 A Prescribes action to protect bald eagle habitat, Applicable if the areas of mmedial activities

such as nesting or roost sitca, through the includes bald eagle habitat.

development of a site management plan.

Regulatiug the Taking or RCW 77.12.040

Possessing of Game

Endangered, Threatened, or WAC 232-12-297 A Prescribes action to protect wildlife clasaified as Applicable if wildlife classified as

Sensitive Wildlife Species endangered, threalened, or sensitive, through endangered, threatened, or aensitive are

Classification devclopment of a site managcmant plan. present in areas impacled by remedial

activities.

•NOTE: A = Applicable, R&A = Relevant and Appropriate
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Deacriplion Citation Requirements Remarks

Floodplains/Wetlands 10 CFR Part 1022 Requires federal agencies to avoid, to the extent possible, Pertinent if remedial activities take place in n

Environmenul Review adverse effects associated with the development of a Ooodphin or wetlands.

floodplain or the destruction or loss of wetlands.

PmtecUon and Executive Order Provides direction to federal agencies to preserve, restore, Pertains to sites, a4ucturea, and objects of

Enhancement of the 11593 and maintain cultural rcsourcea. historical, atcheological, or architectural

Cultural Environment significance.

Hanford Reach Study Act PL 100-605 Provides for a comprehensive river conservation study. This law was enacted November 4, 1988.

Prohibits the consuuclion of any dam, channel, or

navigation project by a federal agency for 8 years after

enactment. New federal and non-fedenl projects and

activities are required, to the exrent practicable, to minimize

direct and adverse effects on the values for which the river

is under study and to utilize existing structures.
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4.0 QUALITATIVE RISK ASSESSMENT

This chapter provides a summary of the QRA that was performed for the high-priority

waste sites in the 100-BC-1 Operable Unit. Complete results of the QRA are provided in the

Qualitative Risk Assessment of the 100-BC-1 Source Operable Unit (WHC 1993a).

4.1 QUALITATIVE RISK ASSESSMENT PROCESS

The QRA is an evaluation of risk for a predefined set of human and ecological

exposure scenarios. The QRA is not intended to replace or be a substitute for a baseline risk

assessment. Consequently, the QRA is streamlined to consider only two human health

scenarios (frequent- and occasional-use) with four pathways (soil ingestion, fugitive dust

inhalation, inhalation of volatile organics, and external radiation exposure) and a limited

ecological evaluation. These scenarios and pathways were agreed to by the 100 Area

Tri-Party Unit Managers (December 21, 1992, and February 8, 1993). In addition, the

decay of radionuclides to the year 2018 and shielding provided by current soil and gravel

covers from gamma-emitting radionuclides are considered.

4.1.1 Approach

The QRA was conducted using HSBRAM (DOE-RL 1993a) and consisted of:

• an evaluation of the data and data sources
• a comparison of site data to Hanford background data
• a human health evaluation
• an ecological evaluation.

Key factors that contributed to uncertainty in the risk assessment process were also
identified. A summary of the available data and. the level of confidence in that data are
provided in Table 4-1.

4.1.2 Assumptions Used in the Qualitative Risk Assessment

The following assumptions were agreed to by the Tri-Party Unit Managers prior to
performing the QRA:

• Sitewide soil background data was used to screen inorganics.

• Organics and radionuclides were not compared to background values.

• Historical radionuclide concentrations were decayed to 1992.

4-1
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• The maximum contaminant concentration within the upper 15 ft (4.6 m) of
soil, either from historical or LFI data, was evaluated in the QRA.

• Two scenarios, frequent use and occasional use, were evaluated in the human
health section of the QRA.

---- - • For the human health exposure assessment, the pathways evaluated in the QRA
were: soil ingestion, fugitive dust inhalation, inhalation of volatile organics,
and external radiation exposure.

• Ecological scenarios were evaluated using the Great Basin pocket mouse
because it is a biological endpoint with a range similar in size to the individual
waste management units.

Several other assumptions were made in the QRA. The data collection during the LFI
^a for the operable unit followed a known process and therefore the data are considered to be

high-quality. Whereas historical data (e.g., Dorian and Richards 1978) were considered
cz:.' medium-quality because the data were not validated and documentation was less rigorous.
` Where historical data do not specify uranium isotopes, "BU is assumed. Chromium was

assumed to be Cr (VI) because it provides the most conservative evaluation and was the form
used at most sites (e.g., sodium dichromate). Nickel in the soil environment was not
considered carcinogenic because the pyrolytic activity which generates the carcinogenic form
of Ni was not present in the operable unit. If toxicity factors were not available for a
constituent, surrogate factors were generally not used, unless specifically noted. The
qualitative risk estimations are grouped into high (incremental cancer risk [ICR] > 1E-02),
medium (ICR > 1E-04 to IE-02), low (ICR 1E-06 to 1E-04), and very low (< 1E-06) risk
categories.

For the ecological risk assessment, metals were assumed to be bioavailable for uptake
by vegetation. The identified concentrations were assumed to be uniformly distributed over
the site, biologically active, and available for transport into the biosphere. Hazard quotients
for ecological exposure to radionuclides were based on an exposure limit of 1 rad/day (DOE
Order 5400.5) and the lowest observable effect level (LOEL) dose.

4.2 HUMAN HEALTH QUALITATIVE RISK ASSESSMENT

The QRA provides estimates of risk that might occur under frequent-use or
occasional-use based on the best available knowledge of current contaminant conditions, but
does not represent actual risks since neither frequent-use nor occasional-use of the
high-priority site currently occurs.

4.2.1 Overview of the Human Health Risk Evaluation Process

The frequent-use and occasional-use scenarios are evaluated using residential and
recreational assumptions in the HSBRAM (DOE-RL 1993a), respectively. Frequent-use is
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addressed for current (1992) and future (2018) contaminant concentrations. Air inhalation of

volatile organics was eliminated from this analysis because there were not significant

concentrations of volatile organics in the soil. Therefore, inhalation of volatile organics was

not a likely pathway for this operable unit. For the soil ingestion and external exposure

pathways, maximum sample concentrations from the upper 15 ft of the soil were used. For

the air inhalation pathways, maximum contaminant concentrations in the upper 15 ft of soil

were used in conjunction with a particulate emission factor. This factor relates contaminant
concentrations in the soil to concentrations of respirable particles in the air due to fugitive

dust emissions. External exposure slope factors provided by EPA are based on uniform
contaminant distribution, infinite in depth and areal extent (i.e., an infinite slab source). For

high-energy gamma emitters (e.g., 60Co and "'Cs), the assumption of an infinite slab source

is satisfied if radionuclides extend to nearly 2 m (6.6 ft) below ground surface, and over a

distance of a few hundred meters or more. If the site being evaluated is smaller than this, or

if the site has a clean soil cover, then use of external exposure slope factors is likely to

provide risk estimates that may be unrealistic. For this reason, the results of the
occasional-use scenario also indicate whether or not the radionuclides are present in the upper

..,__ 2 m and a comparison to site-monitoring data is presented. Quantification of exposures was

--- - -- - - - --sondtacted using Section 2.3 of the HSBRAM (DOE-RL 1993a).r,.L

-^- Risk characterization for the individual waste sites differed depending on the type and

amount of data available for the specific waste site. Risk characterization is conducted in
accordance with Section 2.4 of the HSBRAM (DOE-RL 1993a). The risk characterization

for each site was performed by calculating contaminant-specific ICRs and hazard quotients
(HQs) and then calculating site-specific risks using contaminant-specific risks.

For sites where sampling data were not available to calculate ICRs and HQs, the risk

characterization consisted of only a qualitative discussion of the site, the potential threat

posed by the site, and the confidence in the information available to assess the threat. Data

from analogous sites were used, where appropriate, to qualitatively determine possible

contaminants and potential risk levels. The basic intake equations presented in Appendix C

of the 100-BC-1 QRA (WHC 1993a) were modified to identify concentrations in the soil

associated with an ICR of 1E-06 or HQ of 1, using HSBRAM exposure parameters.

4.2.2 Results of the Human Health QRA

An overview of the human health QRA and uncertainties for the 100-BC-1 QRA
(WHC 1993a) are summarized in the following sections.

Information summarized in Tables 4-2 and 4-3 for the human health QRA includes:

• the qualitative risk estimation
• the risk driving contaminants for the frequent-use and occasional-use scenarios
• the risk driving pathways for the frequent-use and occasional-use scenarios.
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The risk-driving contaminants for both the frequent-use and occasional-use scenarios
are generally radionuclides and the risk-driving pathway is usually the external exposure
pathway, as shown in Table 4-3.

The high-priority waste sites listed in Table 4-2 of the 100-BC-1 Work Plan
(DOE-RL 1992a) are evaluated in the QRA. Where, LFI data was not collected historical
data were used in the risk assessment. Where no other information was available analogous
waste sites were considered in evaluating the potential risk from the waste site.

Based on the QRA, the high-priority waste sites within the 100-BC-1 Operable Unit
are grouped into high, medium, low, and very low risk categories as shown in Table 4-3.
The results of the frequent-use scenarios are summarized as follows:

• The waste sites that are considered high risk for the frequent-use scenario in
1992 are 116-B-1, 116-C-5, 116-C-1, 116-B-11, process effluent pipelines.>^
(sludge), and 116-B-4.

Cn • The waste sites that are considered high risk for the frequent-use scenario in
2018 are 116-C-5, 116-B-11, process effluent pipelines ( sludge) and 116-B-4.

..:^^

" • The waste sites that are considered medium risk for the frequent-use scenario
in 1992 are 116-B-2, 116-B-3, 116-B-5, and process effluent pipelines (soil).

• The waste sites that are considered medium risk for the frequent-use scenario
in 2018 are 116-B-1, 116-B-2, 116-B-3, 116-C-1, and process effluent
pipelines (soil).

The results of the occasional-use scenarios are summarized as follows:

• The waste sites that are considered high risk for the occasional-use scenario
are process effluent pipelines (sludge) and 116-B-11. Gamma-emitting
radionuclides are present in the upper 2 m and surface contamination is evident
at 116-B-11.

• The waste sites that are considered medium risk for the occasional-use scenario
are 116-C-5, 116-C-1, and 116-B-4. Gamma-emitting radionuclides are
present in the upper 2 m at 116-C-5 and 116-B-4. Surface contamination is
evident at 116-C-5 and 116-C-1.

Other results of the QRA as presented in Tables 4-2 and 4-3 are:

• The radionuclides are identified as the main contributors to the overall risks
via-theexternal-exposure pathway.The.specific-r-adionuclides :dent.ified
key contributors are 'Co, "'Cs, 15zEu, and 114Eu.
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• There are several sites where potential contaminants are identified only on the

basis of historical information and no concentrations of contaminants are

known. These sites are 116-B-9, 116-B-10, 116-8-12, 118-B-5, 118-B-7,

116-B-13/116-B-14,116-B-7/132-B-6/132-C-2 and 116-B-6A. Concentrations

at which an ICR of 1E-06 or HQ of 1.0 would exist are calculated for the

potential contaminants. Estimated risks are considered qualitative estimates

and are based on suspected risk-driving contaminants, disposal information and

size of the waste site.

-Tltere are also several si+ws in which very little or no data are available to

evaluate the waste site with either risk estimates or risk-based concentrations.

These sites are 118-B-10, 128-B-3, and 126-B-2.

The risks, both carcinogenic and non-carcinogenic, presented in this QRA are

deterministic estimates. Consequently, given the multiple assumptions about exposure,

toxicity, and variables uncertainty exists for the evaluation of the contaminants, the

exposures, the toxicities and the risk characterization for the QRA. This uncertainty is

discussed more extensively in the following sections.

4.2.3 Summary of Key Uncertainties in the Human Health Risk Assessment

In general, the QRA is based on a limited data set. There is uncertainty because

-sollected.-santples may not he representative of the waste site and historical data may not

accurately represent current conditions. Because the samples may not be completely
representative of the site, risks may be underestimated or overestimated.

There is uncertainty with respect to identification of specific contaminants. Where the

isotope of uranium is not specified uranium is evaluated as Z'BU. The slope factors for the

uranium isotopes differ slightly from one another and would result in slightly different risks

if each were evaluated. The valence state of Cr in soils was not known. For the QRA, the

most toxic form was assumed. However, risks may be overestimated if Cr exists as the less

toxic form.

Uncertainty is associated with the toxicity values, the toxicity information available to
assess potential adverse effects, and the interpretation of the toxicity data. This uncertainty
in the information and the lack of specific toxicity information contribute to uncertainty in

the toxicity assessment.

When there is a high degree of uncertainty associated with the information used to
derive a toxicity value, there is less confidence in the assessment of the risk associated with
exposure, or vice versa. The primary source of these uncertainties include the following:

• Information on dose-response effects from high-dose exposure scenarios is
used to predict effect at low-dose exposure scenarios.

• Animal dose-response data are used to predict effects in humans.
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• Short-term exposure data are used to extrapolate from long-term, or vice
versa.

• Dose-response information from a homogeneous animal or healthy human
population are used to predict the effects that may occur in the general
population where there are varying sensitivities to different contaminants.

U.S. Environmental Protection Agency slope factors developed to assess external
exposures to radionuclides are likely to be particularly conservative because they are only
appropriate when contaminant conditions can be represented by an infinite slab source
method cover (EPA 1992).

Historical information and analogous-site data were used to evaluate some of the
high-priority waste sites. The selection of analogous sites for the QRA are based on
available information at the time the QRA was prepared. As additional information is
., _ .
;asn^fiedattd_ineorporated-into the LFI report for the 100-BC-1 Operable Unit, the QRA
should be updated to utilize additional pertinent information.

4.3 ECOLOGICAL QUALITATIVE RISK ASSESSMENT
[4'^

The purpose of the qualitative ecological risk assessment is to estimate the ecological
risks from existing contaminant concentrations in the 100-BC-1 Operable Unit to selected
ecological receptors.

The 100-BC-1 Operable Unit is a terrestrial waste unit. The approach consistent with
the objective of the QRA is to assess the dose to the Great Basin pocket mouse. The mouse
is used as the indicator receptor because its home range is comparable to the size of most
waste sites and will receive most of its dose from a waste site. This allows a risk comparison
between waste sites. A secondary receptor, the loggerhead shrike is also evaluated to
provide an operable unit assessment of risk. The shrike is a raptor and represents an
organism at a different trophic level and greater spatial scale than the mouse and provides an
operable unit wide risk estimate.

Ecological Effects. Contaminants found in the soil at waste sites within the
100-BC-1 Operable Unit include radioactive and non-radioactive elements. For
nonradioactive elements, ecological effects were evaluated from uptake from the soil by
plants, and by accumulation of these elements through the foodweb. Radioactive elements
have ecological effects resulting from their presence in the abiotic environment (external
dose), and from ingestion (e.g., dose from contaminated food consumption), resulting in a
total body burden. Total daily doses to an organism can be estimated as the sum of doses
(weighted by energy of radiation) received from all radioactive elements ingested, residing in
the body, and available in the organism's environment. Radiological dose calculation
methodology as reviewed by Baker and Soldat (1992), were applied in this QRA.
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The radiological dose an organism receives is usually expressed as rad/day. Exposure

can result from both external environmental radiation and internal radiation from body

burden. All exposure pathways are added in determining total organism dose. Internal

exposure includes both body burden (contaminants that are taken into the body from all

pathways) and dose from recent food consumption which is still in the gut.

Endpoint Selection. The assessment and measurement endpoint is the health and

mortality of the Great Basin pocket mouse, respectively. This is consistent with the objective

of the qualitative ecological risk assessment. The dose to the pocket mouse was used to

screen the level of risk of an individual waste site. For radionuclides, mouse dose is

compared to I rad/day (Order DOE 5400.5) (IAEA 1992). For non-radiological

contaminants, dose is compared to toxicity values. In addition, to provide a more global

perspective of risk for the 100-BC-1 Operable Unit, a secondary endpoint is the health of the

loggerhead shrike and the measured endpoint is mortality. The focus of this study is at the

individual level of ecological organization.

Risk is evaluated for the Great Basin pocket mouse based on a two-step accumulation

model operated on a waste-site-by-waste-site basis, since each waste site approximates the

size of the Great Basin pocket mouse home range. Risk is also estimated for the loggerhead

shrike on the basis of a three-step accumulation model that is integrated over all of the

100-BC-1 Operable Unit waste sites. The method of integration is based on averaging waste

site constituent concentrations over the operable unit as a fraction of the total operable unit
area.

Exposure Analysis. The purpose of the exposure analysis is to integrate the spatial

and temporal distributions of the ecological components and stressors to evaluate exposure.
Two exposure scenarios were evaluated, the maximum observed concentration at 0 to 15 ft
and the maximum observed concentration at 0 to 6 ft. The former scenario is for compliance
with the MTCA and the latter provides an ecologically relevant exposure.

All non-radioactive and radioactive constituents identified as of potential concern in
the human health risk assessment (before the screening of constituents with the greatest
human health risk) were considered to be of concern in the ecological risk assessment.
Because of the lack of site-specific data other than soil, it was assumed the receptor spends
some fraction of it's life in the site, obtains all its food from the site when present, and all
consumed food is contaminated. However, because there is no source of water within the
site, drinking water was not considered a route of exposure.

For non-radiological constituents, concentrations estimated in mice were compared to
the reported benchmark or potentially toxic concentrations. For radiological constituents,
mice concentrations were converted to dose. Total dose for all radionuclides are compared
to published effect levels and regulatory standards where available.

Exposure Profile. The ecological risk assessment focuses on potential
noncarcinogenic effects on the Great Basin pocket mouse potentially exposed to constituents
present in the 100-BC-1 Operable Unit waste sites. Terrestrial vegetation is represented as a
generic plant species for uptake from the soil and as a food source for mice.
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The major route of contaminants to plants is assumed to be direct uptake from soil.
Ingestion of vegetation is assumed to be a major route of exposure to the mouse and
ingestion of-mice-and-insects is-thPmajor soutP for the shrike,-forbokh-nonradiological and
radiological constituents. For radionuclides, the exposure pathway considered uptake from
contaminated food resulting in internal exposure. For both radiological and non-radiological
contaminants, the dose is based on receptor whole-body concentrations. Metals stressors are
assumed to be bioavailable for uptake by vegetation, which is consistent with the objectives
of the QRA.

4.3.1 Results of the Ecological Evaluation

A qualitative ecological risk assessment was completed for the 100-BC-1 Operable
Unit. Most of the maximum contaminant concentrations detected were from the upper
6 ft of soil. Only site 116-C-5 exceeded the 1 rad/day with an environmental hazard quotient
(EHQ) > 1. Routine surveying of surface soil contamination in the 116-C-5 site showed beta
levels which indicated surface contamination. For non-radiological constituents, site 116-13-5
exceeded the no observable effects level (NOEL) for Ba and Hg, and site 116-C-5 exceeded
the wildlife NOEL for Cr, Hg, Pb, Sb, and pentachlorophenol.

For waste sites with only historical data, site 116-13-11, the process effluent pipelines
(diversion and junction box samples), and site 132-B-4/132-B-5 filter building/gas
recirculating building exceeded the 1 rad/day benchmark. For 116-B-11, routine soil surveys
showed beta activity which indicated surface contamination. For non-radiological
constituents, site 116-B-5 exceeded wildlife NOELs for Ba and Hg. The dose to loggerhead
shrike was calculatedfor-90Sr-since it is the. major *isk driver. Dose was estimated at the
operable unit level. Dose to the shrike from 90Sr from the mouse diet exceeds the I rad/day
benchmark.

Other results of the QRA as presented in Tables 4.4 and 4.5 are:

'Sr.
For sites that exceeded the radionuclide 1 rad/d benchmark, all of the dose is from

The estimated dose from 'Sr to the loggerhead shrike exceeded 1 rad/day from all
waste sites that had measurable 90Sr at the 100-BC-1 Operable Unit (Table 4-5 of the QRA).
This extremely high calculated dose is believed to be an artifact of the modeling parameters
(e.g., source term) and does not reflect actual conditions. The significance of dose
estimates, either radiological or hazardous chemicals, as the risk driver is governed by the
accuracy of the source terms. If the source of90Sr is 10 feet below the surface, the dose
may not represent real ecological risk since the exposure scenario is unrealistic. The
approach in the QRA is to use the maximum level of contamination which drives the QRA
far into the conservative side and makes the results useful only for comparison between waste
sites.

Yearly radiological surface soil surveys have been conducted in the 100 B/C Area
(Schmidt et al. 1992). Results from 1981 to 1991 for selected radionuclides have shown only
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low soil concentrations. Strontium-90, which is the major mouse and shrike risk driver, has

been monitored in surface soils since 1984. Yearly averages for soil and vegetation for the

B/C Area during 1991 are shown summarized in Table 4-6 of the QRA (WHC 1993a).

Strontium concentration is 0. 19 pCi/g in soil and 0.083 pCi/g for vegetation. These

concentrations are orders of magnitude lower than the source term concentrations where risk

is found to the Great Basin pocket mouse and shrike, again suggesting that the reality of the

risk characterization is driven by the source term.

4.3.2 Summary of Key Uncertainties in the Ecological Evaluation

The uncertainty in contaminant concentrations for the ecological evaluation is related

to the accuracy of the data. For the QRA, uncertainty exists in both contaminants identified

and exposure concentrations. As for the human health assessment, the maximum

r-_ contaminant concentration was used.

The QRA models the potential exposure of wildlife thought present in or near the

waste site. The issues of concern with regard to ecological risk assessment (particularly^.^
qualitative) are the uncertainties in using an assortment of environmental variables in risk

modeling. This begins with the source term. If this number is not realistic, no amount of

modeling will overcome this deficiency. For example, in the case of the QRAs, the

maximum reported waste concentration was used as the source term no matter how deep this

concentration.

Generally, site specific organisms (e.g., pocket mouse), are identified as being
associated with a site, but little if any data may exist concerning transfer of contaminants to

site--specific-organisans.- Often,-it isnece.ssacy-iouse-biotogical trophic transfer information

for related species.

A significant source of uncertainty in the exposure scenario is that the waste site is

uniformly contaminated and in the case of the mouse, all foodstuff is assumed to be

contaminated. No provision is made for dilution of contaminated foodstuff by

noncontaminated foodstuff. It was also assumed contaminants were not passed through the

gut but completely retained (100% absorption efficiency).

To complete the QRA for the 100-BC-1 Operable Unit it was necessary to use data

from surrogate organisms in place of the pocket mouse and shrike since no site data is

available for these organisms. This contributes to overall QRA uncertainty. In addition,

transfer coefficients used to model uptake of contaminants from soil to plants were not

Hanford specific, the approach did not consider whether roots of a plant actually grow deep

enough to contact a contaminant, and the model did not account for reduced concentrations

from plant to seed (it was assumed the seed concentration was the same as the plant). For

the pocket mouse the food consumption rate was generalized and seasonal behavior
(hibernation) that would reduce exposure and body burden was not considered. In the case

of the shrike, the percent diet contribution of the pocket mouse or insects to total diet is not
known. The risks developed in the QRA are not actual risks but estimates of potential risk

under high-frequency use.
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Uncertainty associated with wildlife toxicity values is significant, particularly for
non-radiological contaminants. The approach used in the QRA tends to build conservatism
into the toxicity value.
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Table 4-1 Summary of Data Availability and Data Confidence

(for sites where data are available)

Waste Site Summary of Data Availability and Data Confidence

Historical
Data•

LFI
Data•

Information from a

Related or

Analogous Site

Data from

the same
Medium"

Confidence in

Contaminant
Identification

Confidence in

Contaminant

Concentrations

Sites with LFI data

116-B-1 R R,I Yes high high to med.

116-B-2 R R,I,O Yes high high to med.

116-B-3 R R,I,O high high to med.

116-B-5 R R,I,O Yes high high to med.

116-C-5 R R,I,O Yes high high to med.

Sites with Historical Data and Analogous Site Information

116-C-1 R R medium medium

116-B-11 R R Yes medium medium

Process Pipe

(sludge)

R R medium medium

Process Pipe
(soil)

R R Yes medium medium

116-B-4 R R Yes medium medium

Sites with Historical Data

116-B-613 R Yes medium medium

132-B-4 !

132-B-5

R medium medium

= Not applicable

• R= radionuclide, I = inorganic, 0 organic contaminant

° limited field investigation (LFI) and Historical Data are from the same medium (e.g., both from soil) or from

different media (e.g., soil and sludge)
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Site Disposal Information Suspected Description Qualitative Rationale for Rating

Risk-Driving and Notes Risk

Contaminant Rating'

116-B-9 Used from 1952 - 1954; 40,000 f of waste Hg rench drain size = 1.2 to x 1.2 low No radionuclides suspected, small

ater from the P-10 storage building x 0.9 to site size

116-8-10 Used from 1950 -1968; 5 million l of Cr ry well size = 0.9 m x 0.9 to x medium Radionuclides present; large amount

liquid decontamination waste from 108-B Cs-137 m of liquid disposed over 118 years.

ube examination and experimental facility Co-60 Radiation levels are generally below

Eu-I52 ckground.

Eu-154

116-B-12 Unknown waste volumes of drainage from Sb rib size=3 m x 3 to x 3 m medium Radionuclides present, small site

the confinement system seal pits in the Cr size

117-B building Cs-137

Sr-90

I 18-B-5 40 m' of highly contaminated reactor Co-60 all 3x burial ground size = 15 m low Waste is buried under

mponents Ni-63 15 m x 6 m pproximately 1.5 to of clean soil

118-11-7 Unknown amounts of solid waste from the Co-60 olid waste burial ground size = 2 low Waste is decontamination materials

I I t-B facility Ni-63 x 2 m x 2 m and associated equipment, small site

size

116-8-13, Received sludge from Cs-137 No historical data available but medium Assume that the sludge is buried

116-B-14 116-B-11 retention basin Co-60 omposition of sludge in these under 2m of clean soil

Eu-152 renches is probably similar to the

Eu-154 ludge remaining in 116-B-11 and

Ni-63 116-C-5 basin.

Pu-238

Pu-239 I 16-8-13 size = 15m x 15m x 3m

Sr-90 116-B-14 size = 37m x 3m x 3m

116-B-7, Used from 1944-1969 to transport cooling Cr Suspected contaminants based on medium ontaminants may remain in outfall

132-B-6, water and process sewer water to the Sr-90 alogous site information, 116-8- ipes; large volumes of effluent;

and olumbia River and 132-B-6 size = 8.2 m x 4.2 radiological survey of 132-8-6 and

132-C-2 x 6.4 m , 132-C-2 size = 8.2 m 132-C-2 indicated presence of

16 m x 6.4 m radiation above background levels.
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Site Disposal Information Suspected Description Qualitative Rationale for Rating
Risk-Driving and Notes Risk

Contaminan Rating'

116-B-6A Received decontamination waste from 111- Cs-137 The crib was treated by in-situ low The vitrified mass is buried under
B-area Co-60 itrification and remaining waste is 1.8m of soil.

Sr-90 n solid matrix mass

118-B-10 No information available high Most conservative estimated used

128-B-3 No information available low Used as a burn pit and dump site

126-8-2 one None learwell size = 38 million f low No known contaminants associated

pacity with the site

• Rating is qualitative based on process information, analogous site information, and site-specific infonnation such as size, potential contaminants, and

location of contamination as indicated under rationale column. Additional discussion on the rating is provided for each site in the 100-BC-I Qualitative

Risk Assessment (QRA) (WHC 1993a).
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Table 4-3 Human Health Risk Assessment Summary

(for sites where data are available)

r-_
-.

e
r-,
i.°°

Q'^

Waste Site Human Hsahh Fisk Assessment Summery

Frequent-Usa Scenario Occasionel-Use Scenario

Qualitative Risk Estimation
- ---

Riak Driving Contaminama

-ja^,-d N--a°a...a.'o'r----,..s

Qualitative Risk

Estimation

Fisk Driving Contaminanta

(and pathway^

1992 2018

Sites with LF1 data

116-8-1 high medium R(O.I,E) I(I) - low (E)

11G8.2 medium medium R(O,I,E) low R' (E)

11g83 medium medium R(O,E) 1(0,1) low R°' (E)

116-&5 medium low R" (O,E)• low R' (E)

116-C-5 high high R(O,I,E) 1(0,1) medium R(O,I,E) I(I)

Sites with Historical Data and Analogous Site Information

11e..G1 high medium R(O,I,E)' medium R° (E)

116g-11 high high R(O,I,E) high R(O,I,E)

Process Pipe
(sludge)

high high R(O,I,E) high R(O,I,E)

Process Pipe (soil) medium medium R(E) low R(E)

116-B•4 high high R(O,I,E) medium R"(E)

Sites with Historical Data

118-&GS low low R"(E) very low

132-&4/132-&5 low low R"(O) very low

= IJn1 annli^ahle

• R= radionuclide, I = inorganic, 0 = organic contaminant

limited field investigation and Historical Data are from the same medium (e.g., both from soil) or from different media (e.g., soil

and sludge)

` 0= oral, I= inhalation, E= external exposure pathways

' Radionuclides contributing > 1 E-08 to the risk have haHaives of 30 years or less

• Only the external exposure pathway has the risk driving contaminants for 2018.

' Only external exposure and soil ingestion pathways have the risk driving contaminants for 2018.

• Contaminants not detected in upper 2 m of soil.
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Table 4-4 Environmental Hazard Quotients Summary for Radionuclides by Waste Site

Waste Site Dose Rate
Exceeds EHQ of

1

116-B-1 Liquid Waste Disposal Trench no

116-B-2 Storage Basin Trench no

116-B-3 Pluto Crib no

116-B-5 Crib no

116-C-5 Retention Basin yes

116-C-1 Liquid Waste Disposal Trench no

116-B-11 Retention Basin yes

Process Effluent Pipelines (sludge) yes

Process Effluent Pipelines (soil) no

Process Effluent Pipelines (soils) no

116-B-4 Dummy Decontamination French no
Drain

116-B-6B Crib no

132-B-5 (115) Gas Recirculation Building yes

EHQ - environmental hazard quotient
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Table 4-5 Environmental Hazard Quotient Summary for Non-radiological
Contaminants by Waste Site

Site Contaminant Dose Rate Exceeds
EHQ of 1

116-B-1 Liquid Waste Disposal Chromium no
Trench

116-B-3 Pluto Crib Chromium no

Benzo(a)pyrene no data

Chrysene no data

116-B-5 Crib Barium yes

Mercury yes

116-C-5 Retention Basin Antimony yes

Chromium yes

Lead yes

Mercury yes

Chrysene no data

Pentachlorophenol yes

Process Effluent Pipeline Soils Chromium no

EHQ - environmental hazard quotient
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5.0 RECOMMENDATIONS

The primary purpose of the LFI report is to recommend those high-priority sites that
should remain candidates on the IRM path and those high-priority sites which should not
remain candidates for the IRM path. Sites that are not recommended as candidates for an
IRM will be addressed in the final remedy selection process. These recommendations are
generally independent of future land-use scenarios.

5.1 GENERAL CONSIDERATIONS

Analyses of LFI samples from high-priority sites did not detect any pesticides or
^ PCBs and only low levels of VOCs were found. Contamination by PCBs in surface soil

samples was found at many electrical facilities in the 100-BC-1 and 100-BC-2 Operable
Units. Because these facilities are not high-priority sites, they are not addressed as IRM
candidates. Although the VOCs are most likely the result of contamination present in the

:-; analytical laboratories, the VOC concentration data were evaluated in the QRA and are
predicted to pose no human health risk. The detected semi-volatile compounds include
typical constituents in creosote and other wood preservatives. These semi-volatile
compounds were detected in concentrations below the EPA CLP contract-required
quantitation limits. Timbers used to construct the cribs and the wood baffles in the retention
basins may be sources for these compounds. Contamination by metals was found at 116-B-1,
116-B-3, 116-B-5, and at the highest concentrations in the 116-C-5 sludge. Radionuclide
contamination was also greatest in the 116-C-5 sludge, and present in all other sampled
high-priority waste sites. The radionuclides 60Co, "'Cs, 'SZEu, and 154Eu are the main
contributors to overall risk via external exposure. Metals also contribute to elevated risks at
the 116-C-5 retention basin.

None of the sites pose an imminent threat to human health or the environment, or
pose risks sufficient to warrant an ERA. The evaluation of sites is presented in the following
sections.

5.2 HIGH-PRIORITY SITE IRM CANDIDATE EVALUATION CRITERIA

The 100-BC-1 high-priority sites were evaluated using the following criteria to
identify those sites where continued IRM candidacy is recommended:

• the 100-BC-1 QRA (WHC 1993a)

• an assessment of the waste site conceptual model

• identification of any ARARs exceedance for vadose zone contaminants

• an evaluation of site-specific contaminant impact on groundwater
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• identification of sites where natural attenuation by the year 2018 may reduce
risks and mitigate contamination.

5.2.1 Qualitative Risk Assessment

The QRA provides risk estimates for human health and for adverse ecological effects.
Human health risks, specifically ICR, for the high-priority sites were developed in the QRA
using two scenarios: high-frequency use and low-frequency use. The low-frequency use risk
values are used to evaluate the continued candidacy of high-priority sites for IRMs. The
qualitative risk estimations presented in Table 5-3 are grouped into high (ICR > 1E-02),
medium (ICR > 1E-04 to 1E-02), low (ICR lE-06 to 1E-04), and very low (ICR < 1E-06)
risk categories based on results presented in Chapter 3 of the 100-BC-1 QRA (WHC 1993a).
Sites that pose medium or high risks to human health under the low-frequency use scenario
are recommended to continue as IRM candidates.

Environmental hazard quotient ratings are from the qualitative ecological risk
assessment that was performed in the QRA. Sites that have an EHQ rating > 1 for
radionuclides or nonradiological constituents present potentially adverse ecological impact
and are recommended to continue as IRM candidates.

5.2.2 Conceptual Model

The conceptual model for the waste site includes sources of contamination, types of
_Contarpinanis^ naturn and PztPnt of contamination in each affected media, known and
potential routes of migration, known or potential human and environmental receptors, and the
general understanding of the site structure/process. This information is included in Chapter 3
of the 100-BC-1 Work Plan (DOE-RL 1992a) and has been revised using data obtained
during the LFI. Table 5-1 presents sources of contamination, types of contaminants, nature
and extent of contamination in each affected media, and the general understanding of the
structure/process for each high-priority waste site. Figure 5-1 presents the known and
potential routes of migration, known or potential human and environmental receptors for the
operable unit. If the conceptual model of a site is incomplete, the site is recommended to
remain as an IRM candidate while the data needed to complete the model are collected.
After the data are available the site will be reevaluated for continued candidacy for an IRM.
The additional data may be obtained through limited field sampling.

5.2.3 Applicable or Relevant and Appropriate Requirements

The Washington State MTCA Method B concentrations are potential ARARs for soil
contamination, as discussed in Section 3.25 of this report and in the 100 Area Feasibility
Study, Phases I and 2 (DOE-RL 1992e). Model Toxics Control Act Method B regulatory
limits for soil contaminant concentrations are utilized since they are the standard approach
and are conservative. Table 5-2 lists the Hanford Site background 95% UTL values for
metallic constituents in soils and MTCA Method B guidelines for soil. Sites that have
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concentrations of contaminants which exceed this potential chemical-specific ARAR are
recommended to continue as IRM candidates.

5.2.4 Current Impact on Groundwater

The probability of current impact on groundwater is evaluated for each site by
comparing groundwater contaminant concentrations from monitoring wells located upgradient
and downgradient of each specific site, where wells are available. Concentrations of'H,
'Sr, and "Tc in upgradient and downgradient wells are compared. Groundwater
contaminant concentrations in a downgradient well that are higher than in an upgradient well
indicate current impact to groundwater. Sites that are impacting groundwater are
recommended to continue as IRM candidates.

5.2.5 Potential for Natural Attenuation

The potential for the contaminants at a site to be reduced by natural attenuation, i.e.,
radioactive decay by the year 2018, may be a consideration at sites where radionuclides with
half lives less than 30 years are the primary contaminant and external exposure is the only
pathway. Sites with excess risk attributed to radionuclides with half lives less than 30 years,
i.e., 60Co, "'Cs, 'SZEu, and 1S0Eu, have potential for natural reduction of risk through
radioactive decay. Natural attenuation is not a consideration for sites contaminated by
metals, by radionuclides with half-lives greater than 30 years, or where multiple exposure
pathways drive the risk.

5.3 HIGH-PRIORITY SITE IRM CANDIDATE RECOMMENDATIONS

Burial grounds, i.e., sites 118-B-5, 118-B-7, and 118-B-10, are recommended as IRM
candidates, as per the HPPS and negotiations with the Tri-Parties. The final selection of
IRM sites. Ariorityof_acction,-andor_der-performance are_decisions left to the Tri-Party
Agreement signatories. Factors that the Tri-Party Agreement signatories may consider in the
selection and prioritization of IRM sites include:

• impact of IRM actions in relation to the 100 Area Environmental Impact
Statement, e.g., disposition of the reactors

• access control

• relation to the IRM Program Plan recommendations

• land use

• point of compliance

• time of compliance
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• feasibility

= bias-for-action, and

• threat to human health and the environment.

Burial grounds are recommended to continue as IRM candidates but are not addressed
individually in Table 5-3. The high-priority sites recommended to continue as IRM
candidates are identified in the "IRM Candidate" column of the Table 5-3. The
recommendations are discussed below.

5.3.1 116-B-1 Liquid Waste Trench

The 116-B-1 liquid waste trench is recommended to continue as a candidate for an
IRM because groundwater monitoring data indicate the site appears to be impacting

CZp groundwater. Concentrations of90Sr and'9Tc in downgradient well 199-B3-1 are larger than
c-^I in upgradient wells 199-B5-2 and 199-B4-8 as shown in Figures 3-4 and 3-5. Groundwater

from well 199-B3-1 contained 44 and 50 pCi/P of90Sr, and 92 and 90 pCi/I of "Tc for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-a5-2 contained
15 and 19 pCi/? of "Sr and 76 and 62 pCi/Q of 9'"Tc for the July 1992 and October 1992
sampling rounds. Groundwater from well 199-B4-8 contained 1.3 and 1.3 pCi/I of90Sr and
79 and 75 pCi/P of "Tc for the July 1992 and October 1992 sampling rounds. Because
high-priority sites 116-B-11, 116-B-13, 116-B-14, and 116-C-5 are also upgradient of well
199-83-1 they may also be contributing to the contamination found in monitoring well
199-B3-1. The human health risks at site 116-B-1 are low and the EHQ is < 1. The
maximum concentration of Mn in the soil, 839 mg/kg, exceeds MTCA Method B guideline
of 400 mg/kg. Natural attenuation by year 2018, e.g., radioactive decay, will reduce the
risk posed by the principal contaminants and associated exposure pathway.

5.3.2 116-8-2 Trench and 116-8-3 Crib

The 116-B-2 trench and 116-B-3 crib are not recommended to continue as candidates
for IRMs because the human health risks are low, EHQ ratings are < 1, soil contamination
does not exceed MTCA Method B guidelines, there is no current groundwater impact, and

----- ---natura: attenuation by 2018 will-reduce t#:e-principal-risk,--Thsabsence of i,:.pa;t to
groundwater is indicated by comparing data from downgradient well 199-B4-9 and upgradient
well 199-B4-4, shown in Figures 3-4, 3-5, and 3-6. Concentrations of 'Sr, 9I'c, and'H
from the upgradient and downgradient wells are essentially the same. Natural attenuation by
year 2018, i.e., radioactive decay, will reduce the risk posed by the principal contaminants
and associated exposure pathway.
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5.3.3 116-B-5 Crib

The 116-B-5 crib is recommended to continue as a candidate for an IRM since the
EHQ rating is > 1. The human health risk is low, soil contamination does not exceed
MTCA Method B guidelines and there is no current impact to groundwater. The absence of
impact to groundwater is shown by comparing data from downgradient well 199-B4-1 and
upgradient well 199-84-9 shown in Figure 3-4, 3-5, and 3-6. Concentrations of "Tc and'H
from the upgradient and downgradient wells are essentially the same. Concentrations of90Sr
in the downgradient well are 12 % to 25 46 lower than in the upgradient well. Natural
attenuation by year 2018, i.e., radioactive decay, will reduce the risk posed by the principal
contaminants and associated exposure pathway.

5.3.4 116-C-5 Retention Basin

The 116-C-5 retention basins are recommended to continue as candidates for IRMs
because the human health risks are medium, EHQ ratings are > 1, concentrations of metals
present exceed MTCA Method B guidelines, and groundwater monitoring data indicate
impact to groundwater. Concentrations of "Sr and 'H in downgradient well 199-B3-47 are
larger than in upgradient well 199-B5-2 as shown in Figures 3-4 and 3-6. Groundwater from
well 199-B3-47 contained 21 and 20 pCi/f of 'Sr and 24,000 and 22,000 pCi/f of'H for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-B5-2 contained
15 and 19 pCi/f of 'Sr and 4800 and 3300 pCi/f of'H for the July 1992 and October 1992
sampling rounds. The maximum concentration of Cr (609 mg/kg) and Mn (520 mg/kg) in
the sludge exceeds the MTCA Method B guidelines of 400 mg/kg for hexavalent Cr and Mn.
The maximum concentration of Mn (446 mg/kg) in soil exceeds the MTCA Method B
guideline of 400 mg/kg for Mn. Natural attenuation by year 2018, i.e., radioactive decay,
will not mitigate the risk posed by the principal contaminants and associated exposure
pathway.

5.3.5 116-C-1 Liquid Waste Trench

The 116-C-1 liquid waste trench is recommended to continue as a candidate for an
IRM because groundwater monitoring data indicate the site is impacting groundwater and
human health risks are medium. Concentrations of90Sr and'9Tc in downgradient well
199-B3-46-a.re-la£^ger than in upgradier.t-we}]s I99-BS-2 and 199-B4-8-as shown-ir^Figures
3-4 and 3-5. Groundwater from well 199-B3-1 contained 57 and 130 pCi/f of90Sr and 93
and 97 pCi/f of "I'c for the July 1992 and October 1992 sampling rounds. Groundwater
from well 199-B5-2 contained 15 and 19 pCi/P of90Sr and 76 and 62 pCi/f of "Pc for the
July 1992 and October 1992 sampling rounds. Groundwater from well 199-B4-8 contained
1.3 and 1.3 pCi/P of 90Sr and 79 and 75 pCi/P of 9Tc for the July 1992 and October 1992
sampling rounds. The human health risk at site 116-C-1 are medium. The EHQ is < 1.
Concentrations of Mn are assumed to exceed MTCA Method B guidelines, because soil
contamination is assumed to be similar to that found in the 116-B-1 LFI borehole samples.
Natural attenuation by year 2018, i.e., radioactive decay, will reduce the risk posed by the
principal contaminants and associated exposure pathway.
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5.3.6 116-B-11 Retention Basin

The 116-B-11 retention basin is recommended to continue as a candidate for IRMs
because the human health risks are high, EHQ ratings are > 1, concentrations of metals
present may exceed MTCA Method B guidelines, and groundwater monitoring data indicate
impact to groundwater. Evidence of impact to groundwater is provided by comparing data
from downgradient well 199-B3-47 and upgradient well 199-B5-2. Concentrations of90Sr
and'H in downgradient well 199-B3-47 are larger than in upgradient well 199-B5-2 as shown
in Figures 3-4 and 3-6, and discussed above in Section 5.3.4. Contamination by metals in
sludge and soil at 116-B-I1 are assumed to be similar to the contamination at the 116-C-5
site, and thus are expected to exceed MTCA Method B guidelines for hexavalent Cr and Mn,
i.e., 400 mg/kg. Natural attenuation by year 2018, i.e., radioactive decay, will not mitigate
the risk posed by the principal contaminants and associated exposure pathway.

Ur=^
Cr

5.3.7 116-B-7, 132-B-6, and 132-C-2 Outfall Structures

The 116-B-7, 132-B-6, and 132-C-2 outfall structures are recommended to continue as
'`-`'1^ IRM candidates because the human health risk is medium. One of the outfall structures,
t,w." 132-B-6, is posted for surface contamination. No contaminants were found in the

investigation of the analogous 116-D-5 site that exceed MTCA Method B guidelines. **The
impact to groundwater monitoring wells are not available for confirmation. Natural
attenuation by year 2018, i.e., radioactive decay, may not mitigate risk posed by the
principal contaminants and associated exposure pathway.

5.3.8 Process Pipeline - Sludge and Soil

The process pipelines are recommended to continue as IRM candidates because they
are a probable source of groundwater impact. Human health risks range from high (risk
from sludge) to low (risk from contaminated soil). Environmental hazard quotient ratings
also either exceed 1 (risk from sludge) or are < 1(risk from contaminated soil).
Concentrations of metals in pipeline sludge are assumed to be similar to 116-C-5 sludge and
thus are expected to exceed MTCA Method B guidelines for Cr and Mn, i.e., 400 mg/kg.
Contamination by Mn in soil is also expected to exceed MTCA Method B. Natural
attenuation by year 2018, i.e., radioactive decay, will not mitigate the risk posed by the
principal contaminants and associated exposure pathway.

5.3.9 116-B-13 and 116-B-14 Retention Basin Sludge Trenches

The 116-B-13 and 116-B-14 retention basin sludge trenches are recommended to
continue as IRM candidates because the human health risks are medium, EHQ ratings are
> 1, concentrations of metals are expected to exceed MTCA Method B guidelines, and there
appears to be impact to groundwater at present. Evidence of impact to groundwater is
provided by comparing data from downgradient well 199-B3-47 and upgradient well
199-B5-2. Concentrations of90Sr and ;H in downgradient well 199-B3-47 are larger than in
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upgradient well 199-B5-2 as shown in Figures 3-4 and 3-6, and discussed above in Section
5.3.4. Contamination by metals in sludge and soil at 116-13-14 are assumed to be similar to
the contamination at the 116-C-5 site, and thus are expected to exceed MTCA Method B
guidelines for Cr and Mn, i.e., 400 mg/kg. Natural attenuation by year 2018, i.e.,
radioactive decay, will not mitigate the risk posed by the principal contaminants and
associated exposure pathway.

5.3.10 116-B-6A Crib

The 116-B-6A crib is not recommended to continue as an IRM candidate since human
health risks are low, soil contaminants are not expected to exceed MTCA Method B
guidelines, and thesite is not impacting groundwater. Evidence of non-impact to
groundwater is provided by comparing data from downgradient well 199-134-4 and upgradient
well 199-134-5. Concentrations of90Sr, "Tc, and'H these two wells are not significantly
different, as shown in Figures 3-4, 3-5, and 3-6. The 116-B-6A site is part of the in situ
vitrification treatability test project during which the crib and surrounding soil were
converted to a glassy matrix. Contaminants found in the surrounding soil prior to the test
did not exceed MTCA Method B guidelines.

5.3.11 116-B-6B Crib

The 11 6-B 6B crib is not recommended to continue as an IRM candidate since human
health risks are very low, the EHQ rating is <1, soil contaminants are not expected to
exceed MTCA Method B guidelines, and the site is not impacting groundwater. Evidence of
non-impact to groundwater is provided by comparing data from downgradient well 199-134-7
and upgradient well 199-134-5. Concentrations of90Sr, '1'c, and'H these two wells are not
significantly different, as shown in Figures 3-4, 3-5, and 3-6. Natural attenuation by year
2018,-i-.e:,-:adioactive-dec,ay, will--not-significantly affect the-very-low-risk-posed by the
principal contaminants and associated exposure pathway.

5.3.12 116-B-4 Dummy Decontamination French Drain

The 116-B-4 dummy decontamination french drain is recommended to continue as an
IRM candidate because the human health risk is medium. Soils at the site are not expected
to contain contamination that would exceed MTCA Method B guidelines. Data to assess
groundwater impact is provided by groundwater analyses for July and October 1992 sampling
rounds from downgradient well 199-34-9 and upgradient well 199-134-4, as shown in Figures
3-4 and 3-5. The concentrations of90Sr, 'Tc, and'H were not appreciably different in the
two wells. The site is not currently impacting groundwater. Natural attenuation by year
2018, i.e., radioactive decay, will mitigate risk posed by the principal contaminants and
associated exposure pathway.
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5.3.13 116-B-9 French Drain and 116-B-10 Dry Well

The 116-13-9 french drain and 116-B-10 dry well are recommended to continue as
IRM candidates. Because of uncertainty regarding the contaminants and concentrations of
contaminants that the french drain and dry well received, the conceptual models are
incomplete. Limited field sampling is recommended to resolve the uncertainties. Once the
data are available these sites should be evaluated for continued consideration as IRM
candidates.

5.3.14 116-B-12 Confinement Seal Drainage Crib

The 116-B-12 confinement seal drainage crib is recommended to continue as an IRM
candidate because the human health risk is medium and there is current impact to

Co groundwater. Data to assess groundwater impact is provided by groundwater analyses for
July and October 1992 sampling rounds from downgradient well 199-B4-4 and upgradient
well 199-B4-7, as shown in Figures 3-4 and 3-5. The90Sr concentrations in groundwater
from well 199-B4-4 are 26 and 33 pCi/P for samples collected in July and October of 1992.
These concentrations are 3 to 6 times larger than values for 199-B4-7, 8.1 and 5.2 pCi/f.

`Z-The concentrations of "Tc and'H are not appreciably different between the two wells. Soil
contaminant concentrations are not expected to exceed MTCA Method B guidelines, based on
data from analogous site I16-D-9. Natural attenuation by year 2018, i.e., radioactive decay,
may not mitigate risk posed by the principal contaminants and associated exposure pathway.

5.3.15 132-B-4 and 132-B-5 Decommissioned Filter Building and Gas Recirculation
Building

The 132-B-4 and 132-B-5 decommissioned filter building and decommissioned gas
recirculation building and tunnels are recommended to continue as IRM candidates because
the EHQ rating is > 1 and the sites may be impacting groundwater. Impact to groundwater
may be probable since the sites are upgradient of well 199-114-4 and downgradient of well
199-114-7. The sites may be contributing to the elevated 'Sr described in Section 5.3.14
above, for site 116-B-12. The human health risk is very low. Concentrations of
non-radionuclide contaminants in soil at the sites are not expected to exceed MTCA Method
B guidelines. Natural attenuation by year 2018, i.e., radioactive decay, may not mitigate
risk posed by the principal contaminants and associated exposure pathway.

5.3.16 126-B-2 Clearwells and 128-B-3 Burn Pit

The 126-B-2 clearwells and 128-B-3 burn pit are not recommended to continue as
IRM candidates because the human health risks are low, they are probably not impacting
groundwater, and concentrations of contaminants at the sites are not expected to exceed
MTCA Method B guidelines. Data from monitoring well 199-B5-1 indicates that the
126-B-2 clearwells are not impacting groundwater as shown in Figures 3-4, 3-5, and 3-6.
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Groundwater monitoring wells and data are not available to determine whether the 128-B-3
burn pit is currently impacting groundwater. The potential for natural attenuation of the
radionuclides is not a consideration as no radionuclides are thought to be present.
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Site Structure/process Contarninant Source Contaminants Nature and Extent of Contamination•

116-B-1 Effluent disposal trench, unlined - Received 60 million f of high activity effluent 'H, "C,'OCo, "Sr, "'Ca, Soil contamination from 1.5m to at leaat
61m x 9m x 5m deep produced by failed fuel elemenla, disposed 'nCe, "F,, "Eu, "'Eu, U, 7m below grade, maximum contamination

effluent to eoil Pu, S"Am, Cr, Mn, Zn from Sm to 6m, aource of groundwater

contamination

116-C-1 Effluent disposal trench, unlined - Received 700 million f of high activity effluent 'H, r°Co, "Sr, "'Cs, "Ca; Soil comamination from 1.5m to at leaal
152m x 15m x 8m deep produced by failed fuel elements, disposed 'nEu, "'Eu, "'Eu, U, pu, I lm below grade, maximum

et7luenttosoil u'Am,Cr,Mn,Zn contamination observed between 5m to
7m, source of groundwater contamination

116-B-11 Retention basin, Held cooling water effluent from B reactor for 'H, "C, °OCo, 9O5r, "'Ca; Soil contamination to at leaat 6m below
reinforced concrete, single containment - cooling/decay before release to the Columbia 1°Ca, '#Eu, "Eu., '6$d, grade with most in 2.4m to 4m interval,
142m x 70m x 6m deep River, large leaks of effluent to aoil n`Ra, U, Pu, also probable also contaminated sludge, fill, concrete,

contamination with Cr, Cu, and groundwater. Surface soil
Fe, Hg, Mn, Pb, ^:n contaminstionpresent outside basin also.

116L-5 Retention basins (two), Held cooling water effluent from B and C 'H, "Co, "Sr, "'Cs, "'Ct, Soil contamination to at least 6m below
steel sides and floor, open top, single reactors for cooling/decay before release to the 19Eu, `Eu, "'Eu, U, Pu, Cr, grade, moat contamination between Om
containment - Columbia River, large leaks of efRuent to roil Cu, Fe, Hg, Mn, Pb, Zn, and 2.4m below grade, contaminated
IOIm diameter x Sm deep semi-volatiley sludge, fill, concrete (foundalions), and

groundwater. Surface aoil contamination

present outaide basins also.

116-B-2 Fuel basin Nonge trench, unlined - Received 4 million f of high activity water 'H, "C, '"Co, "Sr, 1ACa, Soil contaminated to at least 7.6m with
23m x 3m x 5m deep drained from B reactor fuel storage basin after 'nCe, 1IIEu, "Eu, "'Eu, U, most in the 3m to 5m interval, possible

water contaminated when fuel element cut in Pu, °"Am, Cd, Cr, Hg, Ni, groundwalercontamination
half, disposed ef0ucnt to Soil aemi-vulatiled

116-B-3 Pluto crib, unlined - Received 4000 P of high activity eBluent from 'H, "C, 'OCo, M1Sr, o4c" Soil contaminated from 2m to 5m with
3m x 3m x 3m deep B reactor process tubes contaminated by fuel °1Cs, "=Eu, "Eu, °SEu, U, most 2.2m to 2.8m interval, possible

element failures, disposed effluent to soil Pu, "'Am, Ag, Cr, semi- groundwatercontamination
voletil<e

116$5 Crib, unlined - Received 10 million f of low-level effluent 'H, B1Co, -Sr, 'oCa, 1°Eu, Soil by radionuclides found in 2m to 5m
26m x 5m x 3m deep from contaminated maintenance shop and 1PEu, "'Am, Ba, Hg, Zn interval.

decontamination pad in 108-B building

including liquid tritium waste, disposed effluent
to soil
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Site Stnrcwre/Proceaa Contarrunam Source Contaminants Nature and Extent of Contanunatiun'

116-B-7, Outfall arocturea are reinforced concrete Discharged cooling water effluent and procew 'H, "Co, "Sr, "Ca, '"Cu, Surface contamination at 132-Bfi spillway

132-Bfi, sumps connected to discharge pipelines sewer effluent through sump to effluem 1°Eu "'Eu "'Eu, U, Pu, Cr soil comaminationbeneath sumpa,
and and spillways; sumps located on bank discharge pipeline outlet at bonom center of pipelines, and spillways
132-C-2 above high water line; Columbia River or from sump to spillway that

spillways extended from immps into discharged on shoreline

river - 116-8-7 and 132-13fi sumps are

8.2m x 4.2m x 6.4m de:p, 132-C-2
sump is 8.2m x 16m x 6.4m deep.

132-B-6 and 132-C-2 part.ly demolished

Process Total length about 2100m., pipe diameter Transported reactor cooling water from aH, "C, 'b,'"Co, "Sr, 's'Cs, Surface soil conumirution near retention
Effluent 76cm, 122cm, and 167cm, buried reactore to retention basins, outfall structures, '^Cs, '^Eu, 'aEu, "'Eu, basins, contamination extends to at least
Pipelines for his 116-B-1 and 116-C-1 trenches, leaked effluent ii"Ra, U, Pu, "'Am, Cr, Cu, I lm below gnde, maximum

to soil, contains contaminated sludge and rede Fe, Hg, Pb, Zn contemirution reported at - 7m

116-8-13 Soulh sludge trench, unlined - Received sludge from 116-B-I 1 retention 'H, "C, "C,'OCo, "Sr, "'Cs, Soil contamination from 0m to 7m, most
15m x 15m x 3m deep basin, sludgc disposed to soil then trench 'Iles, "Eu, "&, "'Eu, in Out to 3m interval, possible sour.e of

backBlled °06Ra, U, Pu,"Am, Cr, Cu, groundwaterconlarnination.

Fe, Hg, Mn, Pb, Zn

116-B-14 North sludge trench, unlined - Received sludge from 116-8-11 retention 'H, "C, "C, 'Co, °OSr, "Ce, Soil contamination from Om to 7m below
37m x 3m x 3m deep basin, sludge disposed to soil then trench l"Cc, 1IIEu, "Eu, "'Eu, grade, moa in Out to 3m interval, possible

backfrlled 'Ra, U, Pu, "Am, Cr, Cu, source of groundweler comamination.

Fe, Hg, Mn, Pb, Zn

116-B-6B Crib, unlined, excavation filled with Received radioactive liquid waste from 'H, °OCo, -Sr, 'uCs, 'r'Ca, Soil contamination from surface to 8.5m
gravel, 2m of soil cover- equipment decontamination at 111-B building "Eu, "'Eu, U below grade with most in the 2m to Sm

4m x 2.4m x 2m deep decontamination station, disposed effluent to interval

soil

116-B-4 French drain, gravel-frllecl - Received 300,000 f of effluent, e.g., rH, "Co, "Sr, o"Cs, '"Ca, Soil contamination from 0.3m to 5.5m
1.2m x 6m deep contaminated spent acid from dummy 1°$u, 'a'Eu, -'IF,, S6Ra, below grade, with most in the 3.7m to

decontamination facility, disposed effluent to t"Th, Pu, U, Cr, nitrate, 5.5m interval below grade.
soil sodium oxalate, sodium

sulfamate

116-8-9 French drain - Received 40,000 f of effluent from P-10 Assumed to be 'H, Hg Nature and vertical extent of
1.2m x 0.9m deep storage building drain, disposed effluent to soil contamination not known, sampling and

analysis needed to supply data.

116-B-10 Dry well - Reoeived 5 million f of liquid decontamination Assumed to be'H, Cr, nitrate Nature and vertical extent of

0.9m x 2m deep wastes from 108-8 facility, disposed efllueM to contamination not known, sampling and

aoil analysis needed to supply data.
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Site SUUcturc/Pmcesa Contaminant Source ComaminaNa Nature and Extent of Conbmination'

116-B-12 Confinement aeal crib - Received drainage from confinement teal rH, "C, "Sr. r"Am Soil contamination to Bm, maximum
3m x 3m x 3m deep system in 117-B building aeal pita, disposed found 6m below grade and source of

effluent to soil groundwater coruamination.

I18-B-5 Ball 3X burial ground - Highly contaminated reactor cornponema "Co and "Ni Soil contaminanta likely in the interval Im
ISm x 3m x 3m deep removed from B reactor to 3m below grade

118-B-7 Burial ground - Miscellaneous solid waste, e.g., "Co and "Ni Soil contaminams likely in the Out to 2m
2m x 2m x 2m deep decontamination materials and associated - interval below gnde

equipment

132-B-4 Demolished reinforced concrete building Contaminated building demolished in place, 'H, "C, " Co, "Sr, 's'Ca, Conumineted concrete and rubble buried
and tunnels, building - I8m x 12m x buried, covered with fill 'rtEu, 't'Eu, "Pu, and in place in the interval Im to Sm below
I Im high, tunnels - 58m long 2O't'0Pu grade, covered by clean fill

132-B-5 Demolished reinforced concrete building Contaminaled gas recirculation building 'H, "C,'OCo, "Sr, 1°Ca, Contaminated concrete and mbble filling
- 51m x 22m to 30m x 9.5m tall demolished in place, buried, covered with fill 'nEu, o'Eu, 1°°Eu,3°Pu, and basement 3.3m below grade, covered by

'1°""W clean fill

116-B-6A Crib, constructed of wooden timbers and Received 5,000 1 of radioactive effluent from "Co, 1°Sr, "'Ca, '9Eu, 's'Eu, Prior to vitrification, contaminated wil
rocky fill - 1 I I-B equipment decontamination station, soil 'atEu, U, 1°"DPu, Cd, Cu, existed to 8.5m below grade, with most in
3.7m x 2.4m x 4.6m deep convened to glassy material in vitrification Pb, Zn the 2m to 5m interval. Contaminanla may

treatability test in May 1990 be immobilized in the glassy material.

128-B-3 Bum pit and demolition waste site - Paint waste, chemical solvents, and office No known contaminalion No known contamination
30m x 30m x 3m waste disposed by burning, and demolition

waste

126-B-2 Clear wells - Demolition waste from above ground ponion Demolition wasie, No known contamination
229m long x 41m wide of the pump room nonhazardous

laleral extem of contamination is assumed to be equal to the facility dimensions, unless otherwise noted. The limited field investigation was not designed to establish the lateral (areal)
extent of contamination

Benzo(a)amhracene,benzo(b)Ouoranlhene,benzo(k)Ouoranthene,chrysene, Ouoranthene,pentachlorophenul
N-nitmsodiphenylamine, pyrene

e Anthracene,benzo(a)anthracene,benzo(b)Ouoramhene,benzo(k)Buoranthene,benzo(a)pyrcne,chrylene, Ouoranlhenq phenanthrcne
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Table 5-2 Hanford Site Background 95% Upper Threshold Limits (UTLs) and Model

Toxics Control Act (MTCA) Method B Guidelines for Inorganic Analytes.

Analyte' 95% UTLb(mg/kg) MTCA Method B` (mg/kg)

Alkalinity 23,300 N/L

Ammonia 28.2 N/L

Antimony 15.7d 32

Arsenic 8.92 24 (0S9)`

Barium 171 5,600

BerylGum 1.77 400 (0.23)e

Cadmium 0.664 40

Chloride 763 N/L

Chromium 27.9 400t

Cobalt 19.6 N/L

Copper 28.2 3,200

Fluoride 12 4,800

Lead 14.75 U

Lithium 37.1 N/L

Manganese 612 400

Mercury 1.25 24

Molybdenum.__-^_____ 1.4d 400

Nickel 253 1,600

Nitrate 199 .130,000
Nitrite 21d 8,000

Ortho-phosphate 16 N/L

Selenium 5d 400
Silicon 192 N/L
Silver 2.7 400
Sulfate 1,320 N/L

Thallium 3.7d 5.6 - 7.26
Titanium 3,570 N/L
Vanadium 111 560
Zinc 79 24,000
Zirconium • 57.3 N/L

Source: DOE-RL 1993c
NL = Not listed in MTCA Human Health Risk Based Method B Formula Values table for soil
U = Unavailable
' Analytes usentially non-toxic in soil are not listed (DOE-RL 1993a). These include aluminum,
calcium, iron, magnesium, potassium, sodium.
b 95% confidence limit of the 95th percentile of the data distribution
` Non-carcinogen risk-based concentration, no carcinogen risk except as shown in parenthesis
d Limit of detection
` Carcinogen risk-based concentration in parenthesis

Hexavalent chromium
e Range of risk-based concentrations for thallium compounds
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Table 5-3 IRM Recommendations for 100-BC-1 High-Priority Sites

f^.
^
4^`a

Qv^

Waste Site Qualitative Risk

Assessment

Conceptual

Model

Exceeds

ARAR

Probable

Current Impact

Potential

for Natuol

IRM

Candidate

Low-

frequency

scenariu

EHQ

> I

on

Groundwater

Attenwuon

by 2018

ves/no

116-B-1 low no adequne yer yes yes ycs

116-8-2 low no sdequate no no yes no

116-8-3 low no adequate no no yes no

116-B-5 low yes adequate no no yea yes

116-C-S medium yes adequate yes yes no yea

116L-1 medium no adequate yes yes yes yes

116-B-11 high yes adequate ycr yes no yes

116-B-7, 132-Bfi,

and 132-C-2

medium - adequate no no no yes

Process Pipe (sludge) highyes adequste yes yet no yes

Ptooeas Pipe (soil) low no adequste yes yes no yes

1164-13/14 medium yes adequate yes yes no yes

116-BbA low - adequate no no no no

116-B-6B very low no adeqwte no no no no

116-8-4 medium - adequate no no yea yes

116-8-9 low - incomplete unknown- no unknown' yei

116-B-10 high - incompkte unknown- no unknown- yea"

116-B-12 medium - adeqaate no yes no yes

132-8-4 and 132-B-5 very low yes adequate no yet no ves

128-8-3 low - adequate no no no no

126-8-2 low - adequate no no no no

I18-B-5,118-B-7,and 118-11-10 Burialgtounds yea

EHQ = environmental hazard quotient calculated by the qualitative ecological risk assessment

= Not rated by the qualitative ecological risk assessment

•= Data needed concerning nature and vertical extent of contamination, site remains an IRM candidate

until data are available.

ARAR = applicable or relevant and appropriate requirements, specifically the Washington state Model

Toxics Control Act Method B concentration values for soils

IRM = interim remedial action
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APPENDIX A

DATA SETS FOR NON-WASTE SITE SOIL SAMPLES
AND QUALITATIVE RISK ASSESSMENT
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100-BC-i Operable Unit Non-Waste Site Soil Samples - Volatile Organic Compounds

(concentrations in µg/kg) from Data Validation Report for the 100-BC-1 Operable Unit

Yadose Boreholes (WHC 1992a)

Proqea• WestlnOhause
Labaatorlr, TMA
Case 04060 SDG: B05xZ4

Sample Number B05XZ4 B05xZ5

Location
Remarka
Sample Date 4114/92 4I14192

AnaWdsDate 4121t92 4121/92

vailile Organic Compound CaoL Result o Result Q Result o

Chloromethane 10 11 U 11 U

BrormmVIMhane 10 11 U 11 U

Vinyl ChlOride 10 11 u 11 U

Chloroethane 10 11 U 11 U

MethNene Chloride 10 3 J 4 J

Acetone 10 15 U 11 U

Carbon DisWlide 10 11 U 11 U
1,1-0ichtaoethene 10 11 U 11 u

1,1-DfeMaenhane 10 11 U 11 U
1,2-DichIWONhene (total) 10 11 U 11 U.

Chlorolorm 10 *11 U 2 J

1.2-Dichlereethane 10 11 U 11 U

2-Bulanone 10 11 U 11 U

1,1,1-TriChlOreMhalN 10 11 U 11 U

Carbar TetrxhlorWe 10 11 U 11 U
BramoCfcfqoromerhane 10 11 U 11 U
1,2-0ICIIIOropropaM 10 11 U 11 U
cif-1,3-DIdd0leprepene 10 11 U 11 U

Trkhtoroqhene 10 11 U 11 U

Dibromochloromethane 10 11 U 11 U

1,1,2-TrichlOreethane 10 11 U 11 U
Benzene 10 11 U 11 U
Iranf-1,3-DiChloropropene 10 11 U 11 u

Br0111ebrm 10 11 U 11 U

4-MNhyl-2-pentanene 10 11 U 11 U

2-Hexanons 10 11 U 11 U
TetraChtOrOetherle 10 11 U 11 U

1,1,2,2-TetracMaraethane 10 11 U 11 U
Tduene 10 4 J 6 J
Chlaroben:ene 10 11 U 11 U

Ethylbenzene 10 11 U 11 U
$IparN 10 11 U 11 U

xyane paaq 10 11 U 11 U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Semi-Volatile Organic

Compounds ( concentrations in µg/kg) from Data Validation Report for the 100•BC-1

Operable Unit Vadose Boreholes (WHC 1992a)

Prqeet w®tYrWrous.
LabaatarY. flMA

CaiK 04060 SD(3: B06JQ4

SampN Numbar 005XZ4 B05XZ5

Location
Rnnarks
Samplr.pate 04t14192 04/14/92

EAraqion 0810 4120/92 4120192

Analyyis patr• 5t5t92 5/5/92

swn+raww Compound caa Pa.ur 0 Rema 0 Resua 0
phrrnq 330 350 U 370 U

bl.7(2-C.hloraaleY091har 330 350 U 370 U

2-Chlaropfwral 330 350 U 370 U

1,9-pkhlorcben:enrr 330 350 U 370 U

1,4-pir:rqcrobrrn:am 330 350 U 370 U
1,2_ obwamw 330 350 U 370 U

2-Malhylplwid 330 350 U 370 U

2,2'-oxyWs(l-CNaroprapanal 330 350 U 370 U

4_Mphylph«ql 330 350 U 370 U
N-Nllrorso-dl-n-propMaminrr 330 350 U 370 U

HaocaelYaarrlhans 330 350 U 370 U

Nllrabrrnzar 330 350 U 370 U

ttaphormr 330 350 U 370 U

2-NNrapfwnol 330 350 U 370 U

2,4-0imMhylphend 330 350 U 370 U

Banzoac acir! 1700
bl9(2-Chlao6mazY)nelhanrr 330 350 U 370 U

2,4_01cNoraphanp 330 350 U 370 U

1.2.4-TricNaabrtnzerw 330 350 U 370 U

Naphlhalarr 330 350 U 370 U

4-ChlaoarYMrr 330 350 U 370 U

Hsraehlarobrqadlanrr 330 350 U 370 U

4-Chlaro-3-mNhylpMnd 330 350 U 370 U

2-6A«hylnapNhalrnrr 330 350 U 370 U

HaoeacAWroeyelapenu0fane 330 350 U 370 U
2.4,6-Trlchloraphand 330 350 U 370 U
2.4.5-Trkhloraplwal 1700 640 U 190 U

2-ChTmunalMlhairam aM 950 ii 370 ii

2-NNroartllYr 1700 840 U 690 U
DlmarhylplMhalale 390 350 U 370 U
Acrtnaplphylarm 330 350 U 370 U

-.frNnxmrN!-9 _-- .330 7

1 3-Nitroandino 1700 B40 U B90 U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Semi-Volatile Organic

Compounds (concentrations in µg/kg) from Data Validation Report for the 100-BC-1

Operable Unit Vadose Boreholes (WHC 1992a)

Prqed: wastlnphaua -
LabOralaryr. T1+IA

Casa: 04050 SDG: B05724

Sampb Number B05XZ4 805XZ5

Localion
Ramarka
SampleDate (O4n419 0411419

6dractian Dale 4120192 4120192

Analysis Date 5/5l92 5/5192

SemNdalW Compound CROL Reauk 0 Reauk 0 Resuk 0
AcenaphOwn 330 350 U 370 U

2,4-0inkrapheral 1700 840 U 890 U

4-Nilraplwql 1700 840 U 890 U
Dibenzalwan 330 350 U 370 U
2,4-0inllrolaWene 330 350 U 370 U
DielhylplMhalata 330 350 U 370 U
4-ChkxapMnyl-0enyl elher 330 350 U 370 U
Fluorene 330 350 U 370 U
4-NilroaniWte 1700 840 U 890 U
4,6-Dktilro-2-melhylphanol 1700 840 U 890 U
N-NNraraWphenylamine 330 350 U 370 U
4-Bramophenyl-phenylNher 330 350 U 370 U
He=adqorahwtzene 330 350 U 370 U
Pentachloraphenot 1700 840 U 890 U
Phenanthrene 330 350 U 370 U
Anlhraeene 330 350 U 370 U
Cabazde 330 350 U 370 U
Dl-n-bmpphlnalate 330 350 U 370 U
Fluorarqhene 330 350 U 370 U
Pyrene 330 350 U 370 U
Butylbenarphlhatate 330 350 U 370 U
3.3'-06:hiorabenzidlne 330 350 U 370 U
Bena(a)anlhracene 330 350 U 370 U
Chryaene 330 350 U 370 U
We(2-Elhylhnry)phthalate 330 350 U 370 U
DI-n-odylphthatate 330 350 U 370 U
Benzqbpkloranllnne 330 350 U 370 U

330 350 U 370 U
Benm(a)pyrene 330 350 U 370 U
Indena(1,2,3-ctl)pyrane 330 350 U 370 U

330 350 U 370 U
Benzo(p,h,qperyiene 330 350 U 370 U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Pesticide/PCB Compounds

(concentrations in µg/kg) from Data Validation Repon for the 100-BC-1 Operable Unit

Yadose Boreholes (WHC 1992a)

arqea: wealnpeouae

Labaatary. TMA

Catc 01060 SOG: 8067¢4

$ample NuwnbM %Z4 B05XZ5

Loeatlon
Remarks
Sample Oale 01114192 0U14192

ExUaetlon Oate 4/2092 M20192

Anaryais Oate 512S192 5f25/92
Pepld0e1PC8 CROL RewB O ResuB O Resup 0 i

alpha-BHC 1.7 1.8 U 1.9 U

beta-BHC 1.7 1.80 U 1.9 U

dalla-BHC 1.7 1.80 U 1.9 U

panxna-6HC (Lineane) 1.7 1.80 U 1.9 U
Heplehlor 1.7 1.80 U 1.9 U

AINIn 1.7 1.80 U 1.9 U

HeptaCAlef epOUlde 1.7 1.80 U 1.9 U

6MOeullan 1 1.7 1.80 U 1.9 U
Dieltlrln 3.3 3.50 U 3.7 U
4,4'-DOE 3.3 3.5 U 3.7 U
Endrin 3.3 3.5 U 3.7 U
Endoadtan II 3.3 3.5 U 3.7 U
4,4'-D0O 3.3 3.5 U 3.7 U
EndmWlan sultate 3.3 3.5 U 3.7 U
4,4'-DOT 3.3 3.5 U 3.7 U
MMhoxyanlar 17.0 18.0 U 19 U

Endrln Kelone 3.3 3.5 U 3.7 U
EnOrln AlOehyde 3.3
alpha-CNOrtlane 1.7 1.8 U 1.9 U
qalnma-ClYOrtlane 1.7 1.8 U 1.9 U

Taaapnme 170.0 180.0 U 190 U
1VacNOt-1018 no 35.0 U 37 U
AracfJOr-1221 no 72.0 U 74 U
Arachlor-1232 87.0 35.0 U 37 U
Araehlor-1242 no 35.0 U 37 U
ArocMor-1248 no 35.0 U 37 U
ArocMor-1254 no 35.0 U 37 U
Aroefqar-1260 33.0 35.0 U 37 U
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Inrganic Compounds

(concentrations in mg/kg) from Data Validation Report for the 100-BC-1 Operable Unit

Vadose Boreholes (WHC 1992a)

FrOed: wearwwuw
Laboruary: TMA
Case: N2-04-073 80(i: B06)¢4
SampiN Numba 8057Q4 B05125

Location
R«narks
Sample Dats 4114192 4114/92

inor0anie Analyles CROL RMMN O Rasull 0 Result 0

Aluminum 200 6640.0 6860.0

AMimony 60 3.30 UJ 3.20 UJ

Arsanic 10 2.20 2.80

Baium 200 71.00 77.20

Barylilum 5 0.24 0.23

Cadmlum 5 0.46 0.40 U

Calclum 5000 3300.0 3760.0

Chromium 10 8.00 8.90

taball 50 8.20 7.60

Coppx 25 11.20 13.10
Iran 100 14900 14300

Lead 3 4.80 4.40

Magnesium 5000 3610.0 3860.0

Manganese 15 296.00 286.00

Mercury 0.2 0.10 U 0.10 u

Nieka 40 8.30 9.80

Palasgfum 5000 1490.0 1570.0

Sdaoium 5 4.20 UJ 4.20 UJ

Silwr 10 0.42 U 0.40 U

Sodium 5000 129.00 130.00

Thi0lum 10 0.42 U 2.10 U

Vanadium 50 30.00 27.70

Zino 20 39.60 36.60

Cyanide 10 0.51 U 0.53 U
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100-BC-1 Operable Unit Non-Waste
( concentrations in mg/kg) from Data
Vadose Boreholes (WHC 1992a)

Site Soil Samples - Wet Chemistry/Anions
Validation Report for the 100-BC-1 Operable Unit
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100-BC-1 Operable Unit Non-Waste Site Soil Samples - Radiochemistry (concentrations
in pCi/g ± 2 standard deviations) from Data Validation Report for the 100-BC-1 Operable
Unit Vadose Boreholes (WHC 1992a)

Project: Westinghouse

Laboratory: TMA

Cpe: SDG: B05XV8

Semple Number B05XZ4 805XZ4 B05XZ5 B05XZ5
Location

Remarks WHC 1992s HEIS Data WHC 1992a HEIS Data
Analysis Date 718/92 7/8/92 7/8/92 7/8/92
Analytes Results Q Result Q Result Q Result Q
Gross Alpha -8.35 A -8.35 U -7.8 R. -7.6 U
Gross Bete 10.6 R 10.6 7.82 R 7.82
Uradum 2337234 rs.8a J 0.689 0.621 J 0.621
Uranium 235 2,66 LI 0.0255 0.0202 R 0.0202
Uranium 238 6.34 J 0.834 0.621 J 0.821
Plutonium 238 0 f 0 U 0.0476 J 0.047
Plutonium 239/240 0.413 0.00431 0,083 0.0087
Americium 241 4T7-0^ 0.0118 0 0 U
Strontium 90 41CO J 0.209 -0.341 1 -0.341 U
Carbon 14 2.49 W 2.49 2.48 W 2.48
Potasssium 40 4-^ii6 J 13.56 13.85 J 13.85
Chromium 51 <6.i1a 1^,i 5.328 U K,88.8 Idl 5.888 U
Cobalt 80 Nd 0.1548 U <-0i832 W 0.1832 U
Zinc 65 ^.3.380 U.1 0.3789 U ^.C.W.33 y,t 0.5532 U
Cesium 134 F1.3G,7 W 0.1762 U <G.^CB.t W 0.2081 U
Cesium 137 ^.i434 W 0.1434 U ^.O.4G2} Id1 0.1821 U
Radium 226 b.aii J 0.5253 0.8203 J 0.8203
Thorium 228 6,r.W J 0.6602 1.179 J 1.179
Thorium 232 1.3 J 1.3 0.8674 J 0.8674
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100-BC-1 Qualitative Risk Assessment Data Set.

The reports contained herein are for informational purposes only. Minor parameter label

differences are due to the manner in which the various laboratories and the validation reports

refer to the parameters.

Concentrations are reported in the following units:

ug/kg - microgram per kilogram concentrations are used for organic constituents
mg/kg - milligram per kilogram concentrations are used inorganic constituents
pCi/g - picoCurie per gram concentrations are used for radionuclide constituents

Analytical results listed as "N/R" indicate that the constituent was not found, and thus not

reported by the analytical laboratory. The "N/R" code occurs predominantly in radionuclide
CO

analytical data, although a few organic constituents are also listed as "N/R."
z•.^

An individual analytical result may be accompanied by one of the following qualifier, i.e.,
C=2 "Q", codes:e^.?

B - Radionuclide or inorganic constituent detected in concentration less than the

detection limit. For organic constituents the "B" code indicates that the constituent

was found in the associated blank sample.

BJ - Radionuclide or inorganic constituent detected in concentration less than the
detection limit, but concentration is an estimate due to quality control deficiencies.

J - Concentration value is an estimate due to quality control deficiencies.

U - Constituent not detected, concentration value shown is the detection limit.

R - Data rejected during validation for quality control deficiencies, principally for
administrative reasons. Independent verification of radionuclide data indicates that
"R" flagged radionuclide data are useable.

UJ - Constituent not detected, concentration shown is the estimated detection limit.
Detection limit can only be estimated due to quality control deficiencies.

UR - Constituent not detected, concentration shown is the detection limit, and data
flagged as rejected during validation.
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Location 116-8 -1

. _ .-^-.. _- . 9amp/ B05RT1

Pxrawetcr Depth 17.00

Unlti Result 4

Volatiles ---^---
CNlOR011E1NANE ug/K9 11.000 U

BROMOMEIMANE uB/Kg 11.000

VINYL CHLORIDE ug/Kg 11.000

CNLUROEINAME ug/Kg 11.000

HEINYLENE CRLORIDE ug/K9 5.000 U

ACEIONE u9/Kg 51.000
CARBON DISULFIDE ug/Kg 5.000

1,1-DICtl10R0ETMENE u9/Kg 5.000
1,1-DICNLOROEINANE ug/K9 5.000

1,2-OICNLOROEINENE (10TAt) tp/Kg 5.000

CNlOR0I0RN tp/Kg 5.000

1,2-DICOLOROFINANE ug/K9 5.000
2-BUTANONE ug/K9 11.000

1,1,1-IRICHLOROEINANE u0/K9 5.000
CARBON 1EIRACNLORIDE ug/Kg 5.000

VINYL ACETATE ug/K9 11.000
BR@100ICNlOROMEINANE u9/Kg 5.000

1,2-DICNLOIIOPROPANE ug/Kg 5.000
CIS-1,3-OICNIOMOPROPENE tq/Kg 5.000

TRICHLO90EIBENE ug/K9 5.000
DIBRONOCBLORd/EIHANE ug/Kg 5.000

1,1,2-TRICHLOROEINANE ug/Kg 5.000

BEMIENE ug/Kg 5.000
IRANS-1,3-DICNLOROPROPENE ug/K9 5.000

2-CHLORCN:TgOXT EINENE N/R
gRUMOFORM ug/Kg 5.000

4-NEIIITI-Z-PENTANONE ug/Kg 11.000
2-NEKANONE ug/Kg 11.000

IEIRACNLOMOEINENE rg/Kg 5.000
1,1,2,21EIRACNlOR0E1NANE ug/K9 5.000

10LUENE u9/KR 10.000

CNIOROBEN2ENE ug/Kg 5.000

EIMTL9EN2ENE ug/Kg 5.000
SITRENE ug/Kg 5.000

KTLENES (IO1AL) ug/Kg 5.000

Semi-volatiles

PHENOL ug/Kg 350.000

ANILINE N/M

(^If / / I
v
d .

l ! r t!_^.^s :s ^ 6al,^f

BOSXT(

19.00

Result 0

gOSXTARE

19.00

Result Y

BOSXTS

22.00

Result

B05XYSRE

22.00

Result IR

B05XT6

27.00

Result a

11.000 U N/R 11.000

I

N/R 10.000 U

11.000 U M/R I1.000 M/R 10.000 U

11.000 U M/R 11.000 N/R 10.000 U

11.000 U M/R 11.000 M/R 10.000 U

1.000 UJ M/9 3.000 u J M/R 3.000 tlJ

52.000 U MIR 70.000 U M/R 46.000 U

5.000 U Will 5.000 U MIR 5.000 U

5.000 U M/R 5.000 U Will 5.000 U

5.000 U MIR 5.000 U MIR 5.000 U

U 5.000 U M/R 5.000 U MIR 5.000 U

U 5.000 U N/R 5.000 U MIR 5.000 U

U 5.000 U MIR 5.000 U N/R 5.000 U
U 11.000 U MIR 11.000 U MIR 10.000 U

U 5.000 U MIR 5.000 U MIR 5.000 U
U 5.000 U MIR 5.000 U MIR 5.000 U

U 11.000 U MIR 11.000 U MIR 10.000 to

U 5.000 U M/R 5.000 U MIR 5.000 U

U 5.000 U N/R 5.000 U MIR 5.000 U
U 5.000 U MIR 5.000 U MIR 5.000 U
U 5.000 U Will 5.000 U N/R 5.000 U
U 5.000 U g/R 5.000 U M/R 5.000 U
U 5.000 U MIR 5.000 U Will 5.000 U
U 5.000 U N/R 5.000 U MIR 5.000 U

U 5.000 U M/R 5.000 U MIR 5.000 U

MIR MIR N/R MIR N/R
U 5.000 U g/R 5.000 U g/R 5.000 0
U 11.000 U MIR 11.000 U MIR 10.000 U
U 11.000 U N/R 11.000 U N/R 10.000 U
U 5.000 U MIR 5.000 U MIR 5.000 U
U 5.000 U N/R 5.000 U N/R 5.000 U
U 2.000 UJ MIR 3.000 Ul MIR 1.000 UJ

U 5.000 U MIR 5.000 U MIR 5.000 U
U 5.000 U M/R 5.000 U Will 5.000 U

U 5.000 U MIR 5.000 U MIR 5.000 U

U 5.000 U MIR 5.000 U M/R 5.000 U

to 340.000 UR 310.000 U 340.000 UJ 340.000 U 340.000 U

N/R N/R MIR N/R R/R

U
U
U
J
u
U
U
u

0
0
m

^

<

O



Parun^tcr

^^ --- B15(2-CNIOROEINYI)EIMER

2-CMlOROPNENOI

1,3-DICNLOROBEN2EME

1,4-DICMLOROBENIENE
BEN2YL ALCONOL

1,2DICNLORU9LNZENE

2-MEINYLPNENOL

BIS(2-CHlOROISOPROPYI)EINER
4-METNLLPNENOL

N -NIIROSO -DI-N-PRDPTIAMINE
NEMACHIOROLiXANE

N11ROBENZENE
ISOPNDHaIE

2-NITROPNENOL

2,4DIMEIMYLPHENOL

BEN201C ACID
BIS(2-CNLOROEINOXY)MEIIIAME

2,4-DICNIOROPMENOL

1,2,4-TRICMIOROBEN2ENE

NAPMIHALENE

4-CHLOROAMIIINE

NEKACNLOROBOIADIENE

4-CflL0R0-3-MEIRYIPNENDL

2-MEINYLMAPNINALENE

NEXACHLOROCYCIOPENIADIENE

2,4,6-IRI[NIOROPMENOI

2,4,5-1RICNlOOOPHENOt

2-CNLORONAPNTBALENE

2-NIIROANILIME

DINE1NYlPM1NA1AlE

ACENAPNINYIENE

2,6-DINITROIOIUENE

ANILINE

3N11ROANIIIME
ACENAPNIpENE

2,4-DIMITROPNENOL

4-NIIROPNENOI

OIBENZOEURAN
2,4OINITROIOIUENE

locatlon 116-8^1

SmpR

DeptN

Unlts

t5/Kg
u9/Kg

ug/Kg

u9/Kg

u9/Kg

u9/K9

u9/K9
ug/K9

ug/K9

ug/Kg
u9/K9

u9/K9

u9/Kg
u9/K9
ug/Kg

ug/Kg

u9/K9
u9/K9
ug/K9

ug/Kg
ug/K9

U9lK9
u9/K9
ug/Kg

u9/K9

ug/Kg

u9/Kg

u9/Kg

u9/K9
ug/Kg

u9/Kg

ug/Kg

u9/Kg
u9/K9

U9/KE

u9/KE

u9/KL
u9/K6

BOSKYI
17.00

Result 0

350.000 U

350.000 U

350.000 U

350.000 It
350.000 u

350.000 u

350.000 It

350.000 U

350.000 It

350.000 11
350.000 11

350.000 It

350.000 u

350.000 U

350.000 It
1700.000 u

350.000 It

350.000 u

350.000 U

350.000 u

350.000 U

350.000 It
350.000 It
350.000 u
350.000 It

350.000 If

1700.000 u
350.000 It
1700.000 U
350.000 It
350.000 It
350.DOO It

N/R
1700.000 It
350.000 U

1700.000 U

1700.000 U

350.000 u

350.000 U

B05XY4
19.00

Resull

340.000

340.000

340.000

340.000
340.000

340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
TE00.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
1600.000
340.000
1600.000
340.000
340.000
340.000

N/R
1600.000
340.000
1600.000
1600.000
340.000
340.000

u
IlR
U
U
It
u

UR
U

UR
It
It
u
It

UR
UR
UR
U

I1R
u
It
U
U

UR
u
U

UR

UR
U

U

U

u
u

u
U

UR
IIR
u
U

d'e;. $ y g n

B05XY4RE
19.00

Result 0

340.000
740.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
1700.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
1700.000
340.000
1700.000
340.000
340.000
340.000

N/R
1700.000
340.000
1700.000
1700.000
340.000
340.000

u
U
U
U
It
u
U
U
U
It
It
U
It
U
U
It
u
U
It
U
U
U
u
u
U
u
U
U
U
U
U
It

B05MYS
22.00

Resull

340.000

3^0.000
340.000

340.000

340.000
340.000

340.000

340.000

340.000

340.000
340.000

340.000
340.000

340.000

340.000

1700.000
340.000

340.000
340.000

340.000

340.000

340.000

340.000

340.000

340.000

340.000

1700.000
340.000

1700.000

340.000
340.000

340.000

N/R
1700.000
340.000
1700.000
1700.000
340.000
340.000

Ul

Ul
Ul

Ul

uj
Ul

uj

Ul

Ul

uj
Ul

uj
Ul

Ul

uj
w
Ul

Ul

uj

uj

uj
Ul

ul

ul

Ul

ul

Ul

uj

uj
Ul

uj
Ul

BOSKYSRE
22.00

Result

340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
1700.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
1700.000
340.000
1700.000
340.000
340.000
340.000

11/R

1700.000
340.000
1700.000
1700.000
340.000
340.000

It
U
U

U
U

It
U

u
U
U

It
U
U

U
U

u
U

U

U

It
U

It
u
U

U

U

U

U
u
L

I.

l

B051(Y6

27.00

Result 4

340.000

340.000

340.000

340.000

340.000

340.000
7G0.000

340.000

340.000

340.000
340.000

340.000
340.000

340.000

340.000

1600.000

340.000

340.000
340.000

340.000
340.000

340.000
300.000

340.000
340.000

340.000
1600.000

340.000

1600.000

340.000

340.000

340.000

N/R

1600.000
340.000

1600.000
1600.000

340.000

340.000

It
U

U

U

u
U
U
U
U
U
U
U
U
It
U
u
U
U
u
u
It
U
u
U
u
u
It
u
It
U
U
u

^
O
m
77
r
^
W

O
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N
<

O



Parameter

^^ ^- -- DIEINYLPNINALAIE
4-[NLOROPNENYL-PNEMILEIMER

FLUDRENE

461IIROANILINE
4,6-DIMIIN02-MEEMYLPMEMOL

M-MIIROSODIPMEMIIAMINE
4-BROMOPNEMTL-PNENYLETMER

MEMACMLOROBEM2ENE
PENIACNLOROPMENDI

PNENANINRENE

ANIMRACENE

CARBAIDLE
DI-NBOIfIPN1BALAIE

PLUORANiNENE

PIRENE

BUITl8EN2YLPI11N51A1E

3,3'-DICML0R04EN11DINE

BEN20(A)AMINRACENE

CNRTSENE

81S(2LIM1111EX1L)PNIMAL/(IE

D1-N-OCITIPNINALAIE

BEN20(0)FLUORANIMENE
BEN20(K)FLLNIRANINENE

BEN20(A)PIRENE

INDENO(1,2,3-CD)PIRFNE

OIBEN2(A,M)ANIMRACENE

BEN20(G,N,1)PERYLENE
Pesticides

ALPIIA-BMC

BETA-qNC

DEL1bONC
GAMMABMC (LINDAME)

UEPIACNIOR

ALDRIM

NEPIACNLOR EP0M10E

EMDOSUL/AM I
DIELDRIM

4,4'.DOE
ENDRIN

localiai 116-8^1

Smp9 B051cY1

Depth 17.00

Ilniu
Re"dt

0

ug/Kg 350.000 U

u0/19 350.000 U

uq/Kq 350.000 U

Uq/Kg 1700.000 U

u9/Kq 1700.000 U

ug/K9 350.000 U

u9/Kq 350.000 U

u9/K9 350.000 U

tug/Kg 1700.000 U

uq/Kq 350.000 U

ug/Kg 350.000 U

N/ft
u9/K9 350.000

ug/Kq 350.000

ug/Kg 350.000

ug/K9 350.000

u9/Kq 710.000

ty/K9 350.000

ug/K9 350.000

ug/Kq 350.000

Ug/Kg 350.000

ug/Kq 350.000

u9/K9 350.000

u9/K9 350.000

tg/Kq 350.000

ug/KO 350.000

ug/K9 350.000

uy/Kg 0.300

tg/Kq 8.300

uq/Kq 8.300

ug/Kq 8.300
ug/Kg 8.300

u9/Kq 8.300

ug/Kg 8.300

u9/KO 8.300

ug/K9 17.000

ug/Kq 17.000
ug/Kg 17.000

e;,, I a ?
! i J f y. / ^̂ î L :

B05KT4 B0SXT4RE BOSXYS
19.00 19.00 22.00

Result 0 Result 0 Result

340.000 U 340.000 u 340:000
340.000 U 340.000 U )40^000
340.000 U 340.000 U 340i000
1600.000 U 1100.000 U 17001000
1600.000 1tl1 1700.000 U 11001000
340.000 U 340.000 u 340.000
340.000 U 340.000 U .340,000
340.000 u 340.000 U 340,.000
1600.000 UR 1700.000 U 17001.000
340.000 U 340.000 U 340IL000
340.000 U 340.000 U 340..000

M/R N/R W/R

340.000 U 40.000 UJ 34d.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

670.000 U 690.000 U 6911.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 34(1.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

340.000 U 340.000 U 340.000

8.300 U N/R 8.200
8.300 U N/R 8.200
0.300 U M/R 8.200
e.300 U N/R 8.200
0.300 U R/R 0.200
0.300 to M/R 0.200
6.300 U M/R 0.200
0.300 U N/R 0.200
17.000 U N/R 16.000
17.000 U N/R 16.000
17.000 U M/R 1:6.000

U
U
U
U
U
U
U
U

U

U

11

U

U

U
U

R

UJ
UJ
US
UJ
UJ
w
UJ

UJ

UJ
U2

UJ

w
UJ
UJ
UJ^
U3
UJ
UJ
UJ
UJ
UJ
UJ
uJ
UJ
w
UJ

905KTSRE
22.00

ResuLt

340.000

340.000

340.000
1700.000

1700.000

3i0.000
340.000

340.000

1700.000
340.000

I<0.000

M/R
30.000

340.000

3(0.000

340.000

690.000

3f0.000
340.000

340.000

340.000

310.000
340.000

340.000

340.000
340.000

340.000

LI

u
ll
LI
U
U
U
U
to
U
U

N/R

M/R
M/R
M/R

M/R
M/R
R/R

M/R
M/R
M/R
N/R

D

U
U
U
U
Uto

U
U
U
U

U

uJ

U
U
U
U
U
U
U
U
U

U
U
U
U
U

B05XY6
27.00

Result

340.000

340.000
340.000

1600.000
1600.000

340.000

340.000

340.000

1600.000
340.000

340.000

N/N

110

.000

340.000
340.000

340.000

670.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000
340.000

0.200

0.200

e.200
e.200
0.200
0.200

8.200
e.200
16.000
16.000
16.000

0

U

U

U
U

U

U
U

U
U

U
U

U
U
U
U
U
U
U
U
U
u
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U

0
0
m_

^o

^

to

O



A

lo^ation 116-8-1

Sa1pM
'Parurcter De^th

Unfts

EIND6SULFAM 11 u51/Kg
4,4 •000 uW/K9

ENDOSIILfhN SULFAIE d[9

C.2'-Ol

Its

MEINO%TCNLOR /K9
ENDIEIM KEIONE /K9

ENDRIIM AIDENTDE
ALPNA.CNIONOAME ug/Kg

GAWMA'-CMIORDAME u0/KB

CNIORDANE
TO%APNEME ak3/K9

A"Cloll-1016 u,D/KM

AqUCIOM-1221 uB/KO
AO:OCtOR-1232 u9/Kg
AhOClORA242 u9/K9
AEIOIO11-1248 uq/K9
ARDCIOR-1256 up/Kg

MIOCLOR-1260 uq/KN

BOS%TI
17.00

Result 0

17.000 U

17.000 U

17.000 U

17.000 U

83.000 U

17.000 U

MIR
B3.000 11

83.000 U

MIR
170.000 11
83.000 U
83.000 u
83.000 U
83.000 U
53.000 L
170.000 l
170.000 t

[ A

ROSK14

19.00

Result 0

1OS1T4RE
19.0

Result 0

B05KIS
22.00

Result 0

605NTSRE
22.00

Result 0

B05KP6
27.00

Result 0

17.00 U M/N 16.00 U MIR 16.000 U

17.000 U MIR 16.000 U MIR 16.000 U

17.00 U N/t 16.00 U MIR 16.000 U

17.000 U MIR 16.000 U MIR 16.000 U

03.000 U MIR 82.000 U M/R 82.000 U

17.000 U 0/0 16.00 U N/N 16.000 U

MIR MIR N/R
MIR

MIR
01.000 U MIR 82.000 U MIR 82.000 u

83.000 U MIR 82.000 U MIR 82.000 U

MIR MIR MIR M/R N/R

170.000 U MIR 160.000 11 N/R 160.000 11

53.000 U MIR 82.00 U N/R 82.000 U

83.000 U MIR 82.000 U MIR 82.000 U

83.000 U MIR 02.000 U MIR 62.000 U

83.000 U MIR 82.000 U MIR 62.000 U

63.000 U MIR 82.000 U MIR 82.000 U

170.000 U MIR 160.000 U MIR 160.000 U

U
O
m

^

O
^

^
N
<

O



VI

la^,aiun 1168 2

1 Srp9 BOST20
Parameter Depth 12.00

1lnits Result

Valatiles
CNIOROMEINANE ug/Kg 11.000

9R0MOIEINANE uq/K9 11.000
VINiL CNLOIIIDE uq/K9 11.000

CNLOROETNANE ug/Kg 11.000

ME1N111ENE CHLORIDE ug/Kq 3.000

ACEIONE uq/Kq 17.000

CARBON DISULFIDE uq/Kq 5.000

1,1-q1CNluR0E1NENE up/Kq 5.000
1,1-0ICNLDROELNANE u9/K9 5.000

1,2-DICNIORDEINENE ( 10TAL) ug/Kg 5.000

CBIORROFORM u9/K9 5.000

1,2-DICNLOROETHANE uq/Kq 5.000

2-BUTANONE tg/Kg 11.000
1,1,1-INICIIIOROEINANE ug/K9 5.000
CARBON TETRACNIORIDE ug/Kg 5.000

VINTL ACEIAIE ug/K9 11.000
BRp1UDIC1ILORCMEINANE uq/Kq 5.000
1,2-qICNL011UPROPANE uq/Kq 5.000

CIS-1,)-DICNLOROPROPENE uq/Kg 5.000

1RICNLOROETNENE ug/Kg 5.000

DIBROMOCHLORONEIMANE uq/Kg 5.000

1,1,2-TRICNLORDEINANE u9/K9 5.000

BEN2ENE ug/Kg 5.000

7RANS-1,3DICNIOROPROPFNE ug/Kg 5.000

2-CNIOROETHOKY ETNENE N/R

9RONOFORM uq/Kq 5.000
4 ME)OTl-2-PENTANONE ug/Kg 11.000

2-NEKANONE ug/K9 11.000
TEIRACNLOROEINENE ug/K9 5.000

1,1,2,2-IEIRACNLOROEINANE u0/Kg 5.000
TOLUENE ug/Kg 2.000

CxLOROBENZFNE uy/Kg 5.000
EINYUENZFNE ug/Kg 5.000

SIYRFNE ug/Kg 5.000

KriExES ( 101AL) ug/Kg 5.000
SEmI-volatlle5

PNENOI ug/Kg 310.000

ANILINE N/q

0

U

U
U

U

ul

U

U
U

U

U

U

U

U
U

U

U

U
11

11

U

U

U

U
U

U

U
U
11

U
U.1
U

11
1^7^^^^^a5o..^

! 3 ^^

605121 q05T22 qO5r23
17.60 22.50 22.50

Result 0 Result 0 Result 0

11.000 U 11.000 U 11.000 U

11.000 U 11.000 U 11.000

U11.000 U 11.000 U 11.000 U

11.000 U 11.000 IT 11.000 U

2.000 UJ 5.000 U 5.000 U

11.000 U 110.000 U 120.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000
U5.000U5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

11.000 U 11.000 U 11.000 U

S.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

ll.00o U 11.000 U 11.000 U

5.000 U f.0o0 U 5.000 U

5.0q0 U 5.000 U 5.000 U

5.000 U 5.000 u 5.000 U

5.000 U 5.000 IT 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

WE N/R N/R

5.000 U 5.000 U 5.000 11

11.000 U 3.000 J 11.000

11.000 U 11.000 U 11.000 U

5.000 IT 5.000 U 5.000 U

5.000 IT 5.000 U 5.000 U

2.000 UJ 2.000 UJ 52.000

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

5.000 U 5.000 U 5.000 U

350.000 U 340.000 uJ 350.000 uJ

N/R N/R N/R

0
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r
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W

O
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Location 116-8-2

Sr" 105120 105121 005T22 805123
P+inmct.^r Depth 12.00 17J0 22.511 22.50

Unlts Result 0 Result 0 Result 0 Result q
_-_-

BIS(2-CNLOROEINIUE7NER ug/Kg 340.000 U 350.000 U 3{0.000 Ui 350.000 Ul

2-CNIOMOPNfNOI uB/Kq 740.000 U 750.000 U 1{0.000 Uj 350.000 Ul

1,7 DICNLOROYEN2EME ug/Kg 340.000 U 350.000 U 7[0.000 UJ 350.000 UJ

1,{DI[MIDPOBEq7ENE uq/kg 340.000 U 350.000 U ][0.000UJ 350.000 Ui

BEM2TL AICOMOL ug/K9 340.000 U 350.000 U 3<O.OOOi UJ 350.000 Ui
1,2-DICNIOROBEN2ENE ug/Kg 340.000 U 350.000 U 340.0001 UJ 350.000 UJ

2-NETNYLPNENOL ug/Kg 340.000 U 750.000 U 3[0.0001 UJ 350.000 UJ

BIS(2-CNlOR01SOPROPYt)EIMER ug/Kq 340.000 U 350.000 U 340.0001 U! ]50.000 Ui
{-METNTLPMENOL uB/Kq 340.000 U 350.000 U 3[0.000 Ul 350.000 W

N-NI1N05001-N-PROPTLAMINE ug/Kg 340.000 U 350.000 U 740.000 Uj 350.000 UJ
NEKACMLOROETNANE uq/Kg 340.000 U 350.000 U 340.000 Ul 350.000 UJ

NIIROBEN2ENE ug/Kg 340.000 U 350.000 U 3{0.001) Ui 350.000 UJ
ISOPqORONE ug/Kg 340.000 U 350.000 U 3[0.001) Ul 350.000 Uj

2NITROPNENOL ug/Kq 340.000 U 350.000 U 340.001) Ul 350.000 UJ
2,4-u1NE1NYLPNEMUL ug/Kg 340.000 U 350.000 U 340.0010 UJ 350.000 UJ

BEN70IC ACID ug/KB 1700.000 U 1700.000 U 1600.000 Ui 1100.000 Uj
B15(2CI110ROEINOKT)ME)MANE WAS 340.000 U 350.000 U 340.000 Ul 350.000 Uj

2,4-DICNL0N0PNEN0L ug/KB 340.000 U 350.000 U 340.000 Uj 750.000 Ul
1,2,4-IRICHLOROBENIENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 UJ

NAPNTMALENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 UJ

4-CHLOROANILINE ug/Kg 740.000 U 350.000 U 340.000 Ul 350.000 Ui

NEKACNLDROBU1AqIENE uq/Kg 340.000 U 350.000 U 340.000 UJ 350.000 Uj

4-CNLDR0-3-MEINYLPNENOL uB/Kg 340.000 U 350.000 U 340.0D0 UJ 350.000 UJ
2-ME)NYLNAPNiXALENE ug/Kg 340.000 U 350.000 U 740.000 UJ 350.000 UJ

HExACHIOROCYCIOPENIADIENE WAS 340.000 U 350.000 U 340.000 UJ 350.000 UJ
2,4,6-1RICIIl0R0PNEN0L ug/KB 340.000 U 350.000 U 340.000 UJ 350.000 UJ

2,4,5-iRICNloROPNENOL ug/Kq 1100.000 U 1700.000 U 1600.000 Ul 1700.000 UJ

2-CNLORONAPNINALENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 Ul

2-MIIR0ANIIINE ug/K9 1100.000 U 1700.000 U 1600.000 UJ 1700.000 UJ
DIMEINILPNINALAIE uq/Kg 340.000 U 350.000 U 340.000 LLl 350.000 UJ

ACENAPNTNTLENE ug/Kg 340.000 U 350.000 U 340.000 Uj 350.000 Uj
2,6DIN1IROIOLUENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 UJ

ANILINE HIS N/R M/R N/R
3NIIROANIIINE u9/Kg 1700.000 11 1700.000 U 1600.000 UJ 1700.000 UJ

ACENAPNINENE uq/Kg 340.000 U 350.000 U 340.000 UJ 350.000 UJ
2,4 OINITROPNENOI ug/Kg 1700.000 U 1700.000 U 1600.000 Ul 1700.000 Ul

4-1411R0PNENOL ug/Kg 1700.000 U 1700.000 U 1600.000 Uj 1700.000 UJ
DIBEN20FURAN u9/Kg 340.000 U 350.000 U 340.000 UJ 350.000 Uj

2,4-OINIIROIOIUENE ug/KB 340.000 U 350.000 U 340.000 Ul 350.000 uJ
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locatiai 116-8-2

^- ----^^^^- --- SenpN 805T20 B0ST21 BD5122 805123

Parameter Depth 12.00 17.00 22.50 22.50

Units Resutt 0 Result 0 Result 0 Result 0
- __ __---

DIEIHTLPNIHALAIE ug/Kg 340.000 U 750.000 U 340.000 UJ 350.000 Uj

G-CHLOROPMENTL-PHEMILEIMER ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 W

1L000111E ug/Kg 340.000 U 350.000 U 340.000 Uj 350.000 UJ

4-NIIROANIIINE ug/Kg 1700.000 U 1700.000 U 1600.000 UJ 1700.000 UJ

G,6DIM1IMU-2'MEIMTLPNEMOI ug/Kg 1700.000 11 1700.000 U 1600.000 Uj 1700.000 UJ

M•N11R0SOOIPHEMIIAMINE ug/kg 110.000 J 350.000 U 340.000 UJ 350.000 Uj

4-BROIIOPMEMTL-PNENTLEiNER Ug/Kq 340.000 U 350.000 U 3E0.000 UJ 350.000 UJ

NEKACHlOROBENIENE ug/Kg 740.000 U 350.000 U 340.000 UJ 350.000 Uj

PENIACMLOROPNENOL ug/Kg 1700.000 U 1700.000 U 1600.000 Ul 1700.000 UJ

PHENAM7NRENE ug/Kq 340.000 U 750.000 U S<0.000 UJ 350.000 Uj

AN7NRACENE ug/Kg 740.000 U 350.000 U 340.000 UJ 350.000 W

CARBA20lE M/R Y/R M/R N/R

01-NBU1rIPNINAll11E u97K9 740.000 U 350.000 U ]G0.000 ul 350.000 UJ

FlUORKNiNENE up/Kg 340.000 U 750.000 U 740.000 Uj 350.000 Uj

PIRENE ug/Kg 39.000 UJ 350.000 U 340.000 UJ 350.000 Ul

BUIYLBEN22LPHIBALAIE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 UJ

3,3'-DICMLOROBEN2IDIME ug/Kg 680.000 U 710.000 U 670.000
Uj

690.000 Uj

BEM20(A)ANiMRACENE ug/Kg 340.000 U 350.000 U 340.000 Uj 350.000 Uj
CNRISENE o9/Kg 340.000 11 350.000 U 340.000 Uj 350.000 UJ

B15(2-LIHIIIICKTUFMIHALA/E uq/Kg 87.000 UJ 350.000 U 340.000 UJ 350.000 Uj

DI-N-OCItLPHINALAIf ug/Kg 340.000 U 350.000 U 340.000 U1 350.000 UJ

BEN20(B)fIINIRANIHENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 Uj

BEN70(K)FLUORANINENE ug/Kg 340.000 U 350.000 U 340.000 UJ 350.000 Uj

BEM20(A)PIRENE ug/Kg 340.000 U 350.000 U 140.000 UJ 350.000 Uj

INOENO(1,2,3-CD)PIPFME ug/kg 740.000 U 350.000 U 340.000 UJ 350.000 Ul

DIBEN2(A,N)ANINRACEME ug/kg 340.000 u 350.000 U 340.000 UJ 350.000 111

BEN20(G,N,I)PERILENE u9/Kg 340.000 U 350.000 U 340.000 Uj 350.000 Ul

Pesticides
ALPHA-BHC ug/Kg 8.400 U 8.400 U 8.200 Ul 8.600 UJ

BfG-RNC ug/Kq 8.400 11 8.400 U 1.200 Uj 8.600 uJ

DEL1A-gHC ug/Kg 6.400 U 8.400 U 8.200 Uj 0.600 UJ

6AMNA-BNC ( IINDAME) ug/Kg 8.400 U 0.400 U 6.200 W 0.600 Uj

NEPIACMIOR ug/Kg 5.400 U 8.400 U 8.200 Uj 0.600 UJ

ALDRIM ug/Kg 8.400 U 0.400 U 0.200 UJ 8.600 UJ

uLP1AUUOR EP0MIDE ug/Kq 6.400 U 8.400 U 8.200 Uj 8.600 Uj

EMDOSUIFAM I ug/Kg 6.400 U 0.400 U 8.200 Uj 0.600 UJ

01ELDRIM uq/K9 17.000 U 17.000 U 16.000 UJ 17.000 Uj

6,4'-00E u9/Kq 17.000 U 17.000 U 16.000 Uj 17.000 Uj

ENDRIN 09/Kg 11.000 u 17.000 U 16.000 Uj 17.000 Uj
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Lucation 116-11-2

BnpR B05T20
Parameter Depth 12.00

Units Reault 0

ENDOSUL7AM 11

4,At-000
ENUDS11tIAN TIILEATE

<, V -DDT
METNOATCNEOR

EMORIN KETOME

ENDRIN AIDENTOE
ALPNA-[NLOROANE
GAMNA-CMt0R0ANE

CNLORDAYE

IOKAPNENE

AN0[LOR-1016
AROCILAI-1221

ARUCLON-1212

ARDQON-12<2

AROCtOR-12c6

AROCLON-125i

AROCIOR-1260

uB/KO 17.000
uB/KB 17.000
uB/KB 17.000
ug/KO 17.000
tq/KO 6{.000
uB/KB 17.000

M/R

ug/Kg &.000

uB/[B

6'

.000

M/R

uB/Ky 170.000

uB/KB 6<.000

uB/KB Ba000

uB/KO 84.000
Lg/KO 54.000

uB/KB 54.000

tp/KO 170.000

u0/KO 170.000

105121 805122 805123

1T.B0 22.50 22.50 _

Result 0 Result 0 Result 0

J 17.000 U 16.000 UJ 17.000 Uj

U 17.000 U 16.000 Uj 17.000 Ul

U 17.000 U 16.000 Uj 17.000 Uj

U 17.000 U 16.000 UJ 17.000 UJ

U 64.000 U 12.000 Ul 66.000 UJ

U

17.000 U 16.000 Uj 17.000 UJ

N/R N/R M/R
11 84.000 U 82.000 All 86.000 UJ

U 64.000 U e2.000 Ul 66.000 Ul

M/R N/R N/R

U 170.000 U 160.000 Uj 170.000

Ui

U 64.000 11 62.000 UJ 06.000 Ul

U 64.000 U 02.000 Uj 06.000

Uj

U 64.000 U 82.000 Ul 66.000

Uj

U 64.000 U 62.000 Ul 66.000 Uj

U 54.000 U 82.000 Ul 66.000 Ul

U 170.000 U 160.000 UJ 170.000 UJ

U 170.D00 U 160.000 UJ 170.000 Uj

rj
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Lecatiat 116-8-3

AwrB BOS110 805MYBRE

L'd,.mklcr DeptM 9.40 9.40

Uni1s Result 0 Result 0

Vulnllles
CHLOR(MIEINANE ug/Kg 10.000 U HIS
BRq1nNEIKRNE ug/KB 10.000 U M/R

VIMYI I:NlORIDE Lq/KB 10.000 U M/R
CMLOIiOETMANE w/KB 10.000 U M/R

11E1NY1ENE ICHLORIDE ug/Kg 10.000 U M/R

ACEIONE tg/Kg 0.000 U M/R
CARBON OISULFIDE uB/K9 10.000 U M/R

1,1-DICNL0R0E1RfNE ug/Kg 10.000 U M/R
1,1-D1CML0ROEINNNE ug/KB 10.000 U N/R

1,2-DICNLOROEINENE (10TAU u9/K9 10.000 U N/R

CML0R0FORM ug/Kg 10.000 U M/R
1,2-DICHLOROEINANE u9/K9 18.000 U M/R

2-BUTANONf ug/K9 10.000 U N/R
1,1,1-IRICIIlOR0E1RANE ug/Kg 10.000 U M/R
CANBUN IETRACNIDRIDE u9/K9 10.000 U MIR

VINTL ACEIAIE ug/Kg N/R M/R

BROMODICNLORUIEIMNNE u9/K9 10.000 ll M/R

1,2-D1CMLdmPROPANE u9/KR 10.000 U MIR
C]5-1,3-DICNIUIIOPROPENE ug/K9 10.000 U N/R

TRICMLIIBUE7MENE lq/Kg 10.000 ll N/R

DIBR[M10CNL011p1E1NAME ug/K9 10.000 U N/N

1,1,2-TRICHLOROEINANE u9/K9 10.000 U M/R

BENIENE ug/K9 1.000 J HIS
TRANS-1,3DICHLOROPROPENE ug/Kg 10.000 U N/R

2-CIILOROE7NOKY ETNENE M/R HIS
BRO110F00N ug/Kg 10.000 U MIR

ug/Kg 10.000 U N/R
2-NEKANOItE ug/KB 10.000 U N/R

1EIRACNLOROEIMENE ug/[g 10.000 U N/R
1,1,2,2-IEIRACNLOROEINANE ug/Kg 10.000 U MIR

10LUENE u9/Kg B.000 UJ N/R

CHLOBOBENIENE ug/Kg 10.000 U N/R
EINYLBEN2ENE ug/Kg 10.000 U M/R

SIYRENE ug/Kg 10.000 U M/R
M111NL5 ( IOIAL) uy/Kg 10.000 U N/R

Suuivolatiles

PIIENOL ug/Ky 310.000 UJ 340.000

ANILINE N/R M/R

U

^1! 4
7F -7

E.,.

BOSKIO B05K20RE

12.70 12.70

Result --^ R Result 0

11.000 U N/R
11.000 U M/R
11.000 U M/R
11.000 U N/R
11.000 U N/R
190.000 U N/N
11.000 U N/B
11.000 U M/R
11.000 U N/R
11.000 U N/R

11.000 U N/R

11.000 U M/R
5.000 J N/R
11.000 U N/B

11.000 U MIR
MIR N/R

11.000 U N/R
11.000 U N/R
11.000 U N/R
11.000 U N/N

11.000 U N/R
11.000 U N/R
11.000 U MIR
11.000 U N/R

MIR MIR
11.000 U N/R
3.000 J MIR
11.000 U M/R
11.000 U N/R
11.000 U N/R

11.000 U HIS

11.000 U N/R
11.000 U MIR
11.000 U HIS
11.000 U MIR

360.000 111 360.000 U

N/R MIR

B05K21 B05R23

12.70 16.80

Result --_ 0 Resvlt 0

11.000 U 11.000 u

11.000 U 11.000 U

11.000 U 11.000 U

11.000 U 11.000 U

2B.000 U 2.000 UJ

10.000 16.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

11.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

11.000 ll N/R

6.000 U 11.000 u

6.000 U 11.000 U

6.000 11 11.000 U

6.000 U 11.000 U

6.000 U 11.000 11

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

MIR N/k

6.000 U 11.000 U

11.000 U 1.000 J

11.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 II

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

6.000 U 11.000 U

360.000 U 350.000 Ui

N/R N/R
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Locatlon 116-93

SrpM 505K18 B05KTORE 8051120 B05K20RE
ParanMter Depth 9.40 9.60 12.70 12.70

llnlls Result 4 Reaulll 0 Resull G Mesult

BI5(2-CNLOROEINTL]EINER ug/Kg 330.000 Ul 340.000 U 360.000 UJ 360.000

2-CHLORDPMEMOL uB/Kq 330.000 Ili 340.000 U 360.000 UJ 360.000

1,3-DICMLOROBEN2ENE u9/Kq 130.000 Ili 340.000 U 360.000 Ul 360.000

1.4 OICNLOROBtNZENE tq/Kq 330.000 Ili 340.000 u 360.000 Ili 360.000

BEMZTI. ALCONOI ug/Kg Y/R N/N M/R 11/R

1,2-DICM10110BFNZEME ug/K9 330.000 Ili 340.000 U 360.000 Ili 360.000

2-MEINTLPNEMOI ug/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000
BIS(2-CNLOROISOPROPIL)E1MFR ug/Kg 330.000 Ul 340.000 U 360.000 Ili 360.000

L-MEINIIPMEMOL ug/Kq 330.000 Ili 340.000 U 360.000 Ili 160.000

N-NI1Rn50-DI-N-PROPTLANINE uq/Kg 330.000 Ili 340.000 U 360.000 UJ 360.0D0
MEKACNIOROEIRANE uq/Kg 330.000 lll 340.000 U 360.000 UJ 360.000

1111ROBENZENE ug/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000
ISOPNd1ONE ug/99 330.000 Ili 340.000 U 360.000 Ili 360.000

2-x11R0PHENOL uq/99 330.000 Ili 340.000 U 360.000 Ili 360.000
2,4-OINEINTLPHEMOL uq/Kq 330.000 Ili 340.000 U 360.000 Ili 360.000

BEMZOIC ACID ug/Kg N/R N/R M/R N/R

BIS(2-CIILOIIDEINOKT)MEIMANE ug/Kg 550.000 Ili 340.000 U 360.000 Ili 360.000

2,4-DICNLOROPNENOL ug/Kq 330.000 Ili 340.000 U 360.000 Ili 160.000

1,2,4-IRICMLOROBEN2ENE ug/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000

NAPHIRALENE uq/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000

G-CMIONOAMiIINE ug/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000
NEMACNLOROBUTAOItNE ug/K9 310.000 Ili 340.1100 U 360.000 Ili 360.000

4-1Ill0R0-3-MEINTLPMEN01. ug/Kg 330.000 11J 340.000 U 360.000 Ili 360.000
2-MEIMILMAPNINALENE rg/Kg 350.000 Ili 340.1000 U 360.000 Ili 360.000

HEKACNLOROCTCIOPENIADIENE ug/Kg 330.000 UJ 340.000 U 360.000 Ili 360.000
2,4,6-111CNtOROPNFNOI ug/Kg 330.000 Ili 340.1000 U 360.000 Ili 360.000
2,4,5-11ICNlOROPNEMOL ty/Kq 810.000 Ili 820.000 u 860.000 Ili 860.000

2-CHLORONAPNINALENE ug/Kg 330.000 11J 340.000 U 360.000 Ili 360.000

2-1111R0ANIIINE ug/Kg 810.000 Ili 820.000 U 860.000 Ili 860.000

DIMEINILPMINAtAIE uq/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000

ACENAPNINTLENE u9/Ky 330.000 Ili 340.000 U 360.000 UJ 360.000
2,6-DINIIROIOLIIENE ug/Kg 330.000 Ili 340.000 U 360.000 Ili 360.000

ANILINE N/R N/R M/N M/N
3MIIROANILINE ug/Ky 810.000 Ili 820.000 U 860.000 uJ 860.000

ACENAPNIMEME ug/Kg 310.000 Ili 340.D00 U 360.000 UJ 360.000
2,4-OINITROPHENOL uq/Kg 810.000 w 820.000 u 860.000 uJ 860.000

4-1411110PNENOL ug/Kg 810.000 Ili 820.000 u 860.000 Ili 860.000
DIBENZOFIIRAN ug/Kg 350.000 lIJ 340.000 U 360.000 Ili 360.000

2,4 DIMIiROIOLIffNE ug/Kq 330.000 IlJ 340.000 U 360.000 Ili 360.000

905K21
q05K23

12.70 16.80

q -Recult--- - Y Result 0

U 360.000 u 350.000 Ili

U 360.000 U 350.000 uJ

u 360.004 U 350.000 Ili

u 360.000 u 350.000 Ili

360.000 U M/R
U 360.000 u 350.000 uJ

u 360.000 U 350.000 Ili
U 360.000 U 350.000 Ul
U 360.000 U 350.000 Ili
U 360.000 U 350.000 Ili
U 360.000 U 350.000 uJ
U 360.000 0 350.000 UJ
U 360.000 U 350.000 IIJ
u 360.000 u 350.000 Ili
U 360.000 U 350.000 Ili

1000.000 U M/R
u 360.000 U 350.000 ul

U 360.000 U 350.000 Ili

U 360.000 U 350.000 Ili

U 360.000 11 350.000 Ili

U 360.000 U 350.000 Ili

U 360.000 U 350.000 Ili

U 360.000 U 350.000 Ili

U 360.000 U 350.000 Ili

U 360.000 u 350.000 Ili

U 360.000 u 350.000 uJ

u 1000.000 u 840.000 UJ

U 360.000 11 350.000 Ili

u 1800.000 u 840.000 Ili

U 360.000 It 350.000 Ili

u 360.000 u 350.000 UJ

U 360.000 U 350.000 UJ

M/R M/R

U 1800.000 U 840.000 I1J

U 360.000 u 350.000 UJ

U 1800.000 u 840.000 uJ

u 1800.000 u 840.000 uJ

u 360.000 u 350.000 uJ

11 360.000 U 350.000 ul
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Parancter

-^- OIEIHYLPNIMAIAIE

4 iH1UN0PNEMYL-PHENILEINER

ELWRENE

<NIIROANILINE

4,6DINIIN02-04EIBYLPNENDL
M-NIIROSOOIPNENYLAMINE

L-BRONOPMEMYL-PNEN11EiNER
NEKACHLORlN1EN7ENE

PENIACHLOROPIIENOI

PHENANINRENE
ANINRACENE

CARBA20LE

01-N-BUIIIPHIHALAIE

ELLNIRANINENE

PYRENE

9UIYLBEN2YLMIIHAlA1E

3,3'-DICHlOROBEMZIDIME

BEP20(A)ANIgRACENE

CHRISENE

BIS(2 EINYLNEKYL)PNIHALAIE

01-M-OCIYLPNINALAIE

BEN20(B)ELUORANINENE

BEN20(K)ElUORANINENE

BEN20(A)PIREME
INDENO(1,2,3-CD)PIRENE

DIBENZ(A,N)ANTNRACENE

9ENZD(G,H,I)PERYLENE

Pesticides
Al PHA-BIIC

BEIA-BNC

DELIA-INC
GANNA-BIIC ( LINDAME)

BEPIACXtoR

ALDRIN

11EPIACNIUR LPOXIDE
EN00SULPAM I

01ELDgIM

<.A--DDE

ENORIN

;"1 1^^I37 . 1^ 1 q

Location 116-9-3

SanpR

DeptA

Units

u9/Kg
ug/Kg

u9/Kg

ug/K9
ug/Kg

ug/K9
ug/Kg

ug/Kg

ug/Kg

ug/Kg

u9/Kg

ug/Kg

u9/Kg
ug/Kg

ug/Kg

ug/Kg

u9/KR
ug/Kg

ug/Kg

ug/Kg

ug/K9

ug/Kg

u9/Kg
ug/Kg
ug/Kg

ug/Kg
ug/Kg

n9/Kg
ug/K9
u9/Kg

ug/Kg

u9/Kg

ug/Kg

ug/Kg

ug/K9
ug/Kg

u9/Kg
ug/Kg

BOSKYO 105K10gE 005K20
9.(0 9.60 12.70

Result 0 Result 0 Result 0

330.000 Ul 340.000 U 360.000 UJ

330.000 Ui 340.000 U 360.000 Ul

330.000 UJ 340.000 U 360.000 Ili

810.000 UJ 020.000 U 060.000 Ili

810.000 Ui 020.000 U 860.000 I11

310.000 Ili 340.000 U 360.000 Ul

330.000 Ili 340.000 U 360.000 111

330.000 Ul 340.000 U 360.000 Ili

610.000 Ui 020.000 U 860.000 111

120.000 1 100.000 J 360.000 UJ

27.000 1 t0.000 J 360.000 UJ

530.000 uJ 1G0.000 U 360.000 UJ

330.000 UJ 3(0.000 U 360.000 Ui

310.000 1 270.000 J 360.000 Ul

330.000 uJ 220.000 UJ 360.000 UJ

330.000 Ui 3A0.000 U 360.000 Ui

330.000 Ili 3(0.000 U 360.000 Ul

160.000 J 150.000 1 160.000 Ili

190.000 1 150.000 1 360.000 Ili

420.000 Ili 250.000 Ui 360.000 Ui

330.000 Ui 140.000 U 360.000 Ul

E9.000 J 100.000 1 360.000 UJ

130.000 J 83.000 l 360.000 Ili

97.000 1 96.000 1 360.000 Ul

330.000 Ili 340.000 U 360.000 Ili

330.000 UJ 340.000 U 360.000 UJ

330.000 ul 340.000 U 360.000 Ili

1.600 UJ N/R 1.600 Ili

1.000 Ili g/R 1.000 Ili

1.600 UJ g/R 1.800 UJ

1.800 Ili M/g 1.000 Ili

1.800 UJ M/N 1.000 UJ

1.800 Ili g/N 1.000 Ul
1.800 UJ M/R 1.800 Ili

1.800 Ili WILL 1.800 Ui

3.400 UJ M/R 3.600 Ili
3.400 Ili M/N 3.600 Ul
3.400 UJ M/R 3.600 Ili

0051(101E 1051(21 g05K23

12.70 12.70 16.R0

Result 0 Result 0 Result 0

360.000

360.000
160.000

860.000

B60.o00
360.000
360.000

360.000

568.000
360.000

360.000

360.000
160.000

360.000

360.000

360.000
360.000

360.000

360.000

360.000

360.000

360.000

360.000

360.000
360.000

360.000
360.000

N/R

will
M/M

N/R

N/R

N/R

N/R
N/N

g/R

N/N

M/R

U
U
U

U
IT
U
U
U
U
U
U

U

U
U

U
U

U

U
U
U
U
U
U

U
U
U
U

360.000
360.000
360.000
1BOO.000
1e00.000
360.000
360.000
360.000
1000.000
360.000
360.000

N/R
360.000

360.00g

360.000

360.000

720.000

360.000

360.000

360.000

360.000

360.000
360.000

360.000

360.000

360.000
360.000

8.900

0.900
0.900
0.900

8.900

0.900

0.900
0.900

18.000

NB.000

10.000

UI
U
U

U
U
U
IT
U
U
U
it

u
U
U
U
U
IT
U
U
U

U
U

IT
U

U
U

350.000
350.000

350.000

B(0.000

B(0.000
350.000
350.000

350.000

B(0.000

350.000
350.000

350.000
350.000

350.000

350.000

350.000

350.000

350.000

350.000

350.000
350.000

350.000
350.000

350.000
350.000

350.000
350.000

UJ

UJ
w
UJ
Ul
UJ
w
w
w
UJ
11J
UJ
uJ
UJ
UJ
w
LU

U1

UJ

Ul

11J

lIJ

UJ

Lu
l1J

IIJ

w

1.800 111

1.800 Ili

1.800
1.800 Ili

1.000 ul

1.000 UJ

1.800 UJ

1.800 Ul

3.500 Ili

3.500 Ul

3.500 Ul
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lucatlon 116-93

feep0 905%1e i05%IeIE l05%20 905X20RE 905X21 905123

Parameter Depth 9.40 9.40 12.70 12.70 12.70 16.80

Units Result 0 Result 0 Result 0 Result 0 Result 0 Result 0

END05UlfAN 11 u9/%9 3.400 Ui N/l 3.600 Ul M/R 10.000 U 3.500 UJ

4,6-•DDD ug/Kg 3.400 Ul M/R 3.600 UJ M/l 1e.000 U 3.500 U1

ENDUStIIFAN SUEFAIE u9/K9 3.400 Ul M/R 3.600 W M/l 18.000 U 3.500 Ul

4•-00T4 ug/K9 3.400 111 M/t 1.600 1 11 M/R 1e.000 U 3.500 U1
,

ME7NOXTCNl00 u9/Kg 18.000 ul M/R 18.000 Ul N/t 69.000 U 18.000 ul

EMDRIM KETONE ug/Kg 3.400 Ul M/l 3.600 Ul N/l te.000 U 3.500 Ul

ENORIM AIDERIDE rp/Kg 3.400 UJ M/R 3.600 UJ M/l M/R 3-500 UJ

AEPRA-CRIORDAME ug/Kg 1.800 11J N/M 1.500 UJ M/l 89.000 U 1.800 Ill

L iNE0R0ANANNA E u9/K9 1.800 11J WIN 1 . 600 U1 M/l 89.000 U 1.800 UJ

CRlUROAME 11/R will 11/R WIN Will N/R

T0%APMEME ug/Kg 180.000 lIJ N/l 160.000 Ul WIN 180.000 U 180.000 ul

AROCCW-1016 u9/Kg 34.000 Ul Y/l 36.000 UJ M/l 09.000 U 35.000 UJ

AROCIOR-1221 u9/Kg 69.000 111 M/M 73.000 UJ N/l 89.000 U 71.000 UJ

AROClaO-1232 u9/99 34.000 111 MA1 36.000 Ui WIN 89.000 U 35.000 1u

AROCl011-1242 u9/Kg 34.000 111 WIN 76.000 111 WIN 69.000 U 35.000 UJ

AROCIOl-124e ug/Kg 34.000 l1J N/l 36.000 U1 M/l 89.000 U 35.000 Ul

ARDC1011-125i u9/K9 31.000 Ul N/l 36.000 Ui M/l 180.000 U 35.000 ul

AROClOR-1260 ug/K9 34.000 UJ M/l 36.000 Ul N/l 100.000
-

U 35.000
---------
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Lutatluu 11G-B-5

Sawptl 1105T24 805125 BDSr25RE

P:u:mctrr Depth 8.60 11.20 11.20

Units Result Y Result 0 Result Y

Volatiles
CHLORONEIMANE ug/Kg 10.000 U 11.000 U 53.000 UJ

BROMOMETNAME uq/Kq 10.000 U 11.000. U 53.000 Ul

VINYL CHLORIDE ug/Kg 10.000 U 11.000 U 53.000 W

CNLOROETNANE ug/Kq 10.000 U 11.000 U 53.000 Ul

NETNYLENE CMIORIDE ug/Kq 31.000 U M/R 05.000 UJ
ACEIONE ug/KR 24.000 U Y/R 6L.000 Ui

CARBON DISULFIDE ug/KB 4.000 J N/B 200.000 J

1,1-DICNLOROEIMENE ug/Kg 10.000 U 11.000 U 53.000 UJ

1,1-DICN/0110E1NANE uq/Kq 10.000 U g1.000 U 53.000 Ul

1,2DICHLOROEINENE (IOIAL) ug/Kq 10.000 U 11.000 U $3.000 Ul

CNIORUFORM ug/Kg 10.000 11 11.000 U $3.000 Ul

122-OInRONUEINAME ug/KB 10.000 U 11.000 U 53.000 W

2-BUTANONE ug/Kg 10.000 U 11.000 U 53.000 Ul

1,1,1-TRICHLOROEINANE ug/Kg 10.000 U 11.000 U 53.000 Uj

CARBON LETRACNLORIDE ug/Kq 10.000 U 11.000 U 53.000 Ui

VINYL ACEIAIE N/R M/R M/R

BR[ri001CNLORLMEIXAME ug/Kg 10.000 U 11.000 U 53.000 ul

1,2-DICNLOROPROPANE ug/Kg 10.000 U 11.000 U 53.000 Ul

CIS-1,3-OICNLOROPROPENE ug/Kg 10.000 U 11.000 U 53.000 Uj

TRICNLOROEIHENE ug/Kq 10.000 U 11.000 U 53.000 Ul

OIeRIMOCNLORONEINANE ug/Kq 10.000 U 11.000 U 53.000 UJ

1,1,2-TRICIILOROEINANE ug/Kq 10.000 U 11.000 U 53.000 Ill

BEN2ENE ug/Kg 10.000 U 11.000 U 53.000 uJ

1NANS-I,3-OICHIOROPROPENE ug/Kg 10.000 U 11.000 U 53.000 Uj

2-CNLOROETNONT ETNENE N/R N/R N/R

BROM0FOR11 ug/Kg 10.000 11 11.000 U 53.000 IIJ

4-HEIIITL2PENTANONE ug/Kq 10.000 U 11.000 U 53.000 W

2-NEXANONE ug/Kq 10.000 U 11.000 U 53.000 UJ

TETRACNIOROEINENE ug/Kg 10.000 U 11.000 U 53.000 Ul

1,1,2,2-IEIRACHLOROEINAME ug/Kg 10.000 U 11.000 U 53.000 Ul

IOLIIENE ug/Kq 25.000 N/R 77.000 1

aU OROBEN2fNE ug/Kg 10.000 u 11.000 U 53.000 W
EIHTLBEN2ENE ug/Kg 10.000 U 11.000 U 53.000 Ui

SITRENE ug/Kg 10.000 U 11.000 U 53.000 Uj
XTIENES (IOTAL) ug/Kg 10.000 U 11.000 U 53.000 UJ

Semi-voletlles

PXENOL ug/Kg 340.000 Uj 350.000 U N/R

ANIIINE N/R M/R M/B

B05T26
17.00

Result 0

10.000 U
10.000 U
10.000 U
10.000 U
lo.ooB U
17.000 U
10.000 U
10.000 U
10.000 U
10.000 U
10.000 U
10.000 U
10.000 U
10.000 U
10.000 U

N/R
10.000 U
10.000 U

10.000 It
10.000 U

10.000 U
1o.DO0 U

10.000 U

10.000 U

N/R
10.000 U

10.000 U

10.000 U

10.000 U

10.000 U

10.000 U

10.000 U

10.000 U

10.000 U

10.000 It

340.000 U

N/R
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Localion 116-85

SawpM I1105T24 R05125 BOST25RE 805126

P+rameter Depth 8.60 11.20 11.20 17.00

Iln{ts Result 0 Result 0 Result 0 Result 0

BIS(2-CNIUPOEIMIL)EINER ug/Kq 340.000 llJ 350.000 U M/R 340.000 U

2-CBLORUPMENOI uq/k9 340.000 Ul 750.000 U M/R 340.000 U

1,3-DICNLOROBEM2EME u9/K9 3410.000 W 350.000 U M/p 340.000 U

4-DICNIOROBEMIEME1 ug/Kg 3G0.D00 Ill 350.000 U M/R 74D.000 U
,

BENZTL RICOBOU M/R M/R M/R M/R

1,2-DICNLOROBEN2ENE ug/Kg 3110.000 Ul 350.000 U M/R 340.000 U

2-MEINIIPMEMOL uq/K9 3.0.000 Ul 350.000 U M/R 340.000 U

BIS(2-[XlORO1SOP9OPII)EiMER uq/K9 3^60.000 Ul 350.000 U M/R 340.000 U

6-HE1NIlPNEMOI ug/Kq 340.000 Ul 350.000 U MFR 340.000 U

NM11R050-01-M-PROP1LiU11ME uq/Kg 340.000 Ul 350.000 U M/R 340.000 U

MEKRCNLOROEIMRNE uq/kg 340.000 Ul 350.000 U M/R 340.000 U

MITpOBFN2EME uq/K9 340.000 U1 350.000 U M/R 340.000 U

ISOPMWaIE ug/Kp 3G0.0o0 Ul 350.000 U N/R 340.000 U

2-NIIROPNENOL uq/Kq 7L0.000 Ul 150.000 U M/R 340.000 U

2,G-DIMEIMTLPNENOt ug/Kg SL0.000 U1 350.000 U M/R 340.000 U

BEN201[ ACID N/p g/R M/p M/R

BIS(2-CNLOIICffIMOK1)MEIMSME uy/Kg 340.000 14 350.000 U M/R 340.000 U

2,4-DICMLOROPMENOL uq/Kq 340.000 Ul 350.000 U M/R 340.000 U

1,2,4-TRICNLOHOBEMIEME lq/Kq 340.000 Ill 350.000 U M/R 340.000 U

N^PM1Ba/ENE u9/Kp 340.000 (Si 350.000 U N/R 740.000 U

4-CIILOROAMILINE ug/K9 340.000 111 350.000 U M/R 340.000 U

NEKACMLOpOBU1p01EME u9/k9 340.000 Ul 350.000 U M/R 340.000 U

4-CHLd10-3-METMYLPMEYOL ug/Kg 340.000 Ul 350.000 U Y/p 340.000 U

2-MEINTLNRPHIMRLEME ug/K9 340.000 Ul 350.000 U M/R 340.000 U

NEK6CHLOROCTCLOPEM160IEME ug/Kq 340.000 ul 350.000 U M/R 340.000 U

I,4,6-IRI[NLOROPNENOL U9/k0 340.000 ul 350.000 U M/R 340.000 U

2,4,5-IRICMLOROPMEMOL ug/Kq 820.000 lll 840.000 U N/R 830.000 U

2-CNLORONNPNiMALENE ug/K9 340.000 Ul 350.000 U M/R 340.000 U

2-MIIqOpMILINE uq/Kq 820.000 ul 840.000 U M/R 830.000 U

DIHEINILPN1MpLEIE uq/Kq 340.000 Ul 350.000 U M/R 340.000 U

pCEMRPNIMTLEME tq/Kq 340.000 Ul 350.000 U M/R I40.000 U

2,6-OIMI1ROIgLUEME ug/Kg 340.000 W 350.000 U N/N 340.000 U

EYILIME M/X N/N M/R M/R

3-NIIRONMILIME u9/K9 820.000 ul 040.000 U N/p 830.000 U

sCEMAPRINEME uq/kg 340.000 ul 350.000 U M/R 340.000 U

2,4-DIMITROPMEMOL ug/Kq 820.000 U1 040.000 U N/R 830.000 U

L-MIIROPNENOL uq/Kg 820.000 Ul 040.000 U M/R 830.000 1.

DIBENIOIUR6M ug/Kg 340.000 U1 350.000 U M/g 340.000 l

2,4DIMIIROIOIUENE ug/Kg 340.000 I1J 350.000 U M/R 340.000 1
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Location 116-0-5

Sarye 805T24 805123 803725RE BOST26

Parameter Depth 8.60 11.20 11.20 17.00

Units Result 0 Result 0 Result 0 Result 0

DIEIXTLPNIMALAIE ug/K9 340.000 Ul 350.000 U MIR 340.000 U

G-C111oNO1°UEN11-PNENILEIMER uq/Kq 340.000 Ul 350.000 U MIR 340.000
UFItNIDENE uq/K9 340.000 111 150.000 U MIR 340.000 U

4 MIIMOI.MILINE uq/Kg 820.000 111 8t0.000 U MIR 830.000 U

G,6-DINIIRD2MEINTLPMEMOL ug/Kg 820.000 ILJ 8<0.000 U N/R 830.000 U

N-NIEROSmIPXEN[LAMINE u9/Kg 340.000 Ui 350.000 U MIR 340.000 U

4-BROMOPMENYL-PNENIIE7XER ug/K9 340.000 111 350.000 U MIR 340.000 U

IIEMACNLOROBENZENE ug/K9 340.000 Ul 350.000 U MIR 340.000 U

PENIACMLDROPMENOL ug/K9 820.000 11J 840.000 U N/R 830.000 U

PNEMANTMRENE ug/Kg 340.000 Ul 350.000 U MIR 340.000 U

ANINRACEME ug/K9 340.000 ul 350.000 U MIR 340.000 U

CARBAZOLE ug/KR 340.000 Ul 350.000 U MIR 340.000 U

01-N-BUITIPNINALAIE u9/Kg 20.000 Ul 350.000 U M/R 340.000 U

FLUDRANIMENE ug/K9 340.000 Ul 350.000 U N/R 340.000 U

PTRENE ug/Kg 340.000 111 350.000 U MIR 340.000 U

BUITIBLNZTIPIIINALAIE ug/K9 340.000 U1 350.000 U MIR 340.000 U

3,31-DICNLOROBENZIDINE ug/Kg 360.000 W 350.000 U MIR 340.000 U

BEMZO(A)ANINRACENE ug/Kg 3<0.000 Ul 350.000 U MIR 340.000 U

CBRISENE uD/Kg 3<0.000 Ul 350.000 U M/R 340.000 U

B1.5(2-tEXTIIIE%TL)PNINAUTF u9/K9 71.000 ul 560.000 U MIR 340.000 U

DI-N-OCiTLPNINAlA1E u0/Kg 340.000 111 350.000 U N/R 340.000 U

BEMZO(9)FLUORANIXEIIE ug/Kq 340.000 ul 350.000 U N/R 340.000 U
BENZO(K)FLIIURANINENE uD/K9 340.000 Ui 350.000 U N/R 340.000 U

BENZO(A)PTRENE ug/Kg 340.000 111 350.000 U MIR 340.000 U

INOENO(1,2,3-CD)PIRENE ug/Kg 340.000 U1 350.000 U MIR 340.000 U

DIBENZ(A,X)ANINRACENE ug/Kg 140.000 111 350.000 U MIR 340.000 U

BEN70(6,N,I)PLRTLENE ug/Kg 340.000 11J 350.OD0 U MIR 340.000 U

Pcsticldes
ALPNA-BNC ug/Kg 1.700 Ui 1.800 Ul MIR 1.700 Ul

BETA-RNC ug/Kg 1.700 Ul 1.800 U MIR 1.100 U

DELTA-INC ug/Kg 1.700 Ul 1.800 U1 MIR 1.700 U1

GAMNA-BIIC ( LINDAME) ug/Kg 1.700 11J 1.800 Ul N/R 1.700 Ul

NEPIACMLOR ug/Kq 1.100 111 1.800 U1 MIR 1.700 W

ALDBIM uq/Kg 1.700 Ul 1.800 Ul M/R 1.700 111

IILPIACNLOR EPO%IOE ug/K9 1.700 ul 1.800 Ul N/B 1.700 111

ENDOSULFAM I ug/Kg 1.700 Ul 1.800 Ul MIR 1.700 U1

OIELDRIM ug/Kg 3.400 111 3.500 Ul MIR 3.300 Ul

f,N-ODE ug/K9 3.400 Ul 3.500 W MIR 3.300 Ul

EMORIM ug/Kq 3.400 111 3.500 Ul MIR 3.300 Ul
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location 116-8-5

Sasp1 605124 105125 205125RE B05T26
Parameter DeptR 8.60 11.20 11.20 17.00

Unlts Result 0 Result 0 Result 0 Result 0

ENDDSULFAM 11 ug/KO 3.400 Ul 3.500 U MIR 3.300 U

4,41-D00 tq/Kg 3.400 Ul 3.500 Ul M/R 3.300 UJ
ENDOSULFAN SULFATE W/KO 3.400 Ul 3.500 U MIR 3.300 U

<,f--DDT uB/Kg 3.400 Ul 3.500 UJ M/R 3.300 Ul
MEIHOMYCNLOR uB/KB 17.000 OF 1E.000 Ul M/R 17.000 UJ
LMORIM KETONE uB/Kg 3.400 Ul 3.500 U MIR 3.300 U

ENDRBM AIDENYDE ug/Kg 3.400 Ul 3.500 U M/R 3.300 U
ALPNA-[NLDRDAME uB/KO 1-700 Ui 1.600 U MIR 1.700 U
GAMMACNLORDANE ug/Kg 1.700 Ul 1.000 Ul M/R 1.700 UJ

CMLORDAME M/N M/R MIR MIR
10KAPNENE ug/Kg 170.000 Ul 100.000 U M/R 110.000 U

ANOCl00-1016 ug/Kg 34.000 Ul 35.000 U MA1 33.000 U
ARDCIOR-1221 ug/Kg 68.000 Ul 70.000 U MIR 60.000 U
AROCIOR-1232 u0/Kg 34.000 Ul 35.000 U M/R 33.000 U
AROCIOR-1242 uB/KB 34.000 Ul 35.000 U M/R 33.000 U
AROCLOH-1240 uB/Kg 34.000 Ul 35.000 U MIR 33.000 U
AROCLOR-1254 nB/Kg 34.000 Ul 35.000 U M/R 33.000 U
AROCLOR-1260 ug/KB 34.000 Ul 35.000 U M/R 33.000 U
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Lucation 116-C-5
_..

sawK B016V0
Parnnmtcr OeptN 0.00

Unils Neault U

VOlalllas

CNLORCtlE1NANE ug/Kg 12.000 11

RRn10NEIMANE Iq/K9 12.000 U
VINYL CHLORIDE ug/Kg 12.000 U

CNLOROEINANE ug/K9 12.000 U
METXTLEME CHLORIDE ug/K9 36.000 U

ACETONE IUg/K9 12.000 U
CARBOM DISUIFIDE tq/Kg 12.000 11

1,1-DICNLOROEIMEME u9/K9 12.000 U
1,1-DICNLOIIOEINANE ug/Kg 12.000 U

1,2-DICNLOIIOEINENE ( 101AL) ug/K9 12.000 U
CNIDR0F0RN ug/Kg 12.000 11

1,Z-UICULOROEFXAME u9/19 12.000 11

2-41111AMONE u9/K9 12.000 Il

1,1,1-IRICNLOIIOEINANE ug/K9 12.000 U
CARBON IETRACBLORIDE u9/Kg 12.000 U

VINYL ACEIAIE ug/K9 N/R

BRa1c1DICXLON(M/EFXAME ug/KB 12.000 U

1,2-DICNl000PR0PANE ug/K9 12.000 U

N CIS-1,3-01CNL0R0PR0PENE u9/Kg 12.000 U

TRICNLOROEINENE Ug/Kg 12.000 U
DIBROIOCXLDROMEFNANE ug/Kg 12.000 11

1,1,2-1RICNL0RUEINANE ug/K9 12.000 U

BEMZENE u9/K9 12.000 U
IRANS-I,3-DICNIOROPROPENE ug/Kg 12.000 U

2-CXLOROEIMONY EIMENE M/N
BROMOFDIIN u9/Kg 12.000 u

4 MLIIIYL-2PENIANONE u9/K9 12.000 11

2-NEKAMONE ug/K9 12.000 U

IETRACRLONDEINENE ug/Kg 12.000 U

1,1,2,2-IEIRACRLOROEINANE u9/K9 12.000 U

TOLUENE tg/K9 12.000 U
n11UROBEMZENE ug/K9 12.000 11
EIMYLBEM2EME ug/Kg 12.000 it

SITRENE ug/Kg 12.000 11
XYIENES ( 101AL) ug/K9 12.000 U

Semi-volatlles

PNENOI ug/Kg N/B

ANILINE N/I

r^! ^• p n !7^t -v g e4:^ I^i

1BV2 B01BV3 0010Vf BOIOV<RE

0.00 0.00 0.00 0.00

Res

T

t---^ R Result

000 U 11.000 U 11.000 U N/R

000 U 11.000 U 111.000 U N/R

.000 U 11.000 U 111.000 U N/R

U .000II.000 U 11.000 U 111.000 U MIR

3.000 UJ 47.000 U 13.000 U 2(1.000 U MIR

11.000 U 22.000 U 48.000 U 29.000 U MIR

6.000 U 11.000 U 11.000 U 1'1.000 U N/R

6.000 IT 11.000 U 11.000 U 11.000 U MIR

6.000 U 11.000 U 11.000 U 11.000 U M/N

6.000 U 11.000 U 11.000 U 11.000 U MIR

6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR

11.000 U 11.000 U 11.000 U 5.000 J N/R

6.000 U 11.000 U 11.000 U 11.000 U M/A

6.000 U 11.000 U 11.000 U 11.000 U MIR
11.000 U MIR MIR M/N MIR
6.000 U 11.000 U 11.000 U 1.1.000 u MIR
6.000 U 11.000 U 11.000 U 111.000 U N/R

6.000 U 11.000 U 11.000 U 111.000 U N/R
6.000 U 11.000 U 11.000 U 11.000 U MIR

6.000 U 11.000 U 11.000 U 11.000 U N/R
6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR

MIR MIR MIR MIR MIR

6.000 U 11.000 U 11.000 U 11.000 U MIR
11.000 U 11.000 U 11.000 U 11.000 U MIR
11.000 U 11.000 U 11.000 U 11.000 U MIR

6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR

2.000 UJ 3.000 UJ 6.000 UJ 6.000 uJ MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U MIR
6.000 U 11.000 U 11.000 U 11.000 U N/R

6.000 U 11.000 U 11.000 U 11.000 U MIR

370.000 UJ M/R N/N 370.000 U 370.000

MIR MIR MIR MIR M7R
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ĝ 1
I ^a'(_.Af . k. L-0

IJ
00

Location 116C5 '

SrpM B01RV0 BOIBVIAA q010Y2 g01BV3 BOlOV4 BOIOV4RE

P;enuwlcr DeptN 0.00 01.00 0.00 0.00 0.00

lmlls Resolt 4

_

R

_._ .

0

_

ReeulU 0 Result 0 Recult 0 Rc^.'d l 0

-

gIS(2CHlOR0E1NYL)E1NER ug/Kg N/R

J

UJ NAN N/R 370.000 U 370.000 UJ

2-CMIDROPNENOL ug/Kg N/N Ul MAR M/M 370.000 U 370.000 UJ

1,3 DICN1OqOBFM7ENE ug/Kq N/N UJ NdR M/R 310.000 U 370.000 Ul

1,1DICMLWOBEMIENE uq/Kq N/R W M/R N/R 370.000 U 370.000 Ul

BENIYL ALCOHUL ug/Kq M/N Ul M/R M/R g/R N/R

1,2-DICNLOIIUOEN2ENE ug/K9 M/R . Ul N/R M/R 370.000 u 370.000 (U

2-MEINYLPMENOL uy/Kq HIM 170.000 Ul M/R M/R $70.000 U 370.000 UJ

BIS(2-C111-OR01SOPROPYI)EINER ug/Kq M/R 370.000 Ul M,/R M/R 370.000 U 370.000 111

C-METNIIPNENOL uq/Kq N/R 370.000 UJ M/R M/N 370.000 U 310.000 UJ

N-N11ROS0-DI-N-PROPYIANINE ug/Kq HIM 770.000 UJ M./R M/R 370.000 U 370.000 Ul

NLKACNlOROEENANE ug/Kq M/N 370.000 Ul M/R M/R 370.000 U 370.000 ul

1111ROBENZENE ug/Kg M/R 370.000 UJ M/R M/R 370.000 U 370.000 uJ

ISOPROMONE W/Kq N/R 370.000 UJ N/R N/R 370.000 U 170.000 Ul

2-N1IRDPNENUL u9/Kg N/R 370.000 UJ M/R Y/R 370.000 U 370.000 Ul

2,4-D1ME1M1LPMENOL WAS N/R 370.000 Ul N/R M/R 370.000 U 370.000 UJ

BENZOIC ACID u9/Kq N/N 1000.000 UJ M/R HIM N/R N/R

BIS(2CMLOROEINOxY)MEIMANE ug/Kq N/R 370.000 Ul NVN g/R 370.000 11 370.000 ul

2,16-DICNLOROPNENO1. uq/Kq HIM 370.000 Ul 11/1 M/R 310.000 U 370.000 Ul
1,2,6-IRICMIORUBEN2ENE ug/Kq N/N 370.000 UJ HIM g/R 170.000 U 370.000 111

NAPNTNALENE ug/Kq N/R 370.000 UJ 11/2 N/R 370.000 U 370-000 UJ

4 CULOROAN111NF ug/Kg HIM 370.000 W 11/R N/R 370.000 U 370.000 W

MLNACNLOROBUlA01ENE ug/KR N/R 370.000 UJ 11/R HIM 370.000 U 370.000 IIJ

A-CHLORO-3-MEINTLPBENaL ug/Kg HIM 170.000 W HIM M/R 370.000 U 370.000 111

2-MEiM1lNAPNINALENE ug/Kq HIM 370.000 UJ II/N HIM 370.000 U 370.000 UJ
HEKACNLOROCTCIOPENIADIENE ug/Kg HIM 370.000 Ul 11/R M/R 370.000 U 370.000 ul

2,4,6-1RICHLOROPNENOL ug/Kg HIM 170.000 Ul IM/R N/R 370.000 U 370.000 Ul

2,4,5-1R1CNlOROPNENOI ug/Kg HIM 1000.000 UJ IM/R g/R 090.000 U 900.000 111
2-CHLORONAPNINALENE ug/Kg HIM 370.000 UJ IM/R N/R 370.000 U 370.000 uJ

2-MIIROANIIINE ug/Kg M/R 1800.000 UJ IM/R M/R 890.000 u 900.000 ul

DIMEINTLPNINAIAIE ug/Kg HIM 370.000 Ul M/R N/N 370.000 U 370.000 uJ

ACEMAPNINTLENE ug/Kq N/R 370.000 UJ HIM g/R 370.000 U 370.000 UJ

2,6-DIYIIRDIOLUENE uy/Kg HIM 370.000 Ul M/N HIM 370.000 U 370.000 U1

ANILINE N/N N/R N/N M/R N/R N/R

3-NIIROANILINE ug/Kg HIM 1N00.000 UJ 11/R N/R 890.000 U 900.000 IIl

ACENAPNINENE ug/Kg HIM 370.000 UJ N/R N/R 370.000 U 370.000 UJ

2,4-DINIIROPNENaL uq/Kq N/R 1000.000 UJ g/R will 090.000 U 900.000 UJ

(-NIIROPMFNOL uq/Kq N/R 1000.000 Ul g/R HIM 890.000 U 900-000 U1

DIgEN2OFURAN uq/K9 HIM 370.000 UJ N/R M/N 370.000 U 370.000 Ul

2,4-DIN11R1110111ENE ug/K9 M/N 370.000 Ul M/R N/N 370.000 U 370.000 U1
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Parnmeler

DIE7NILPHIHALAIE
i-CNLOROPNEMTL-PHEMILEIMER

FLUDREME

GNIIROANILINE

4,6DINIINU 2-MEINYLPXENOL

N- MIIR05001PHEMTIA111NE
l-BROMOPNEMTL-PNENIIEINER

MEKACHLOIIOBEMZEpE
PEM7ACNLOROPNENOL

PNENAMINRENE

ANINRACEME

CARBA2DLE
DIUBUIIIPNINALAIE

fWORANINENE

PIRENE

BIlI1LBEN2TLPNINALAIE

3,3'-DICMLOROBEMZIDIME

BEN20(A)AMIMRACENE

CNRtSEME
81512L1BTLNEItTUPe7NALAIE

DI -N-OCITLPNI141LAIE

BEN70(B)flUORANINENE
BFN2O(K)FLIMNIANINEME

BENZO(A)PINENE

IUDENO(1.2,3-CD)PIRENE

DIBEMZ(A,N)AMIMMACENE

BEN20(G,N,I)PERTLENE
Pc>IiciJes

Al PIIA-BIIC

BEIA-BNC

DEt1A-BNC

GANNA-BNC (LINDAME)

HEPIACNLOR

ALDRIM

IIEYIACHLOR EPOKIDE

EMDOSULfAII I
DIELDRIM

4,l'-DOE
ENDRIM

Location 116-C-5

iespR
IeptM

Jnits

B01BV0

0.00

Restdt N

u9/R9

Itg/KB
tg/K9

ue/Kg
u9/K9

ug/Kg
u9/Kg

tW/Kg
u9/Kg

u9/Kg

u9/K9
ug/Kg
u9/K9

ug/Kg

ug/Kg

u9/K9
ug/Kg

t5/Kg
ug/Kg

ug/Kg

tg/K9

ug/Kg
ug/K9

rr9/K9

u9/K9

u9/Kg

u9/Kg

"'J/K9
u9/KR
ug/Kg

ug/K9

ug/Kg
ug/KR

ug/Kg

ug/Kg

uB/Kg

ug/KB
ug/K9

N/R

M/R
M/R

M/R
M/R

N/R
N/R

M/R
M/R

N/R

M/R

M/R
M/R

M/R

M/R

N/R

M/R

M/R

N/R
Y/R

M/R

M/R

M/R
M/R

M/A

M/R

N/R

N/R

M/R
M/R

M/R
M/R

M/R

M/R

N/R

M/N

N/R
M/R

BotevlA
0.00

Result 0

370.000
370.000
310.000
1e00.000
1000.000
370.000
370.000
370.000
1e00.000
370.000
370.000

M/R
370.000

370.000

370.000

370.000

140.000
370.000

370.000

370.000

370.000

370.000

370.000

370.000

370.000

370.000
370.000

8.700
0.700
8.700
e.7oo
e.700
8.700
e.700
5.700
17.000
17.000
17.000

Ul

Ul
Ul

Ul
Ul

Ul
Ul

Ul
ul

Ul

Ul

Ul

Ul

Ul

Ul

Ul

Ul
ul

Ul
ul

Ul
ul

Ul
Ul

w
Ul

Ul

Ul
Ul

w
Ul

Ul

w
Ul
Ul
w
11J

Bmevz
0.00

Result 0

N/R

N/R

M/R
M/R

N/R

M/R
N/R

M/R
M/R

N/N

N/R

M/R

N/R

N/R

M/R

M/R

N/R

N/R

M/R
M/R

M/R

N/R
N/R

M/R

R/R

M/R

M/R

N/R

M/R

N/R

M/R

N/R

M/M

N/R

N/R
N/R

M/R

M/R

BOle93

0.00

Result R

M/R

M/R
N/R

M/R
M/R

M/R
M/R

Y/R

M/R

M/R
M/R

N/R
M/R

N/R
M/R

N/R

M/R

N/R
M/R

N/R

N/R

M/R
M/R

M/R

M/R

N/R
M/R

N/R

M/R
M/R

M/R

M/R

N/R
M/R

M/R

N/R

N/R
N/R

B01evc
0.00

Result 0

370.000 U
370.000 U
370.000 U
e90.000 U
090.000 U
370.000 u
370.000 U
370.000 u
690.000 U
370.000 U
370.000 U
370.000 U

M/R
370.000 U

370.000 U

370.000 L

370.000 1
370.000 l

370.000 1

370.000 U.

370.000 I

370.000 1

370.000

370.000 i

370.000 ^

370.000
370.000

B018VlRE

0.00

ResuLt 4

6e.000 Ul

370.000 Ul

370.000 ul

900.000 ul

900.000 Ill

370.000 w

370.000 Ul

370.000 w

900.000 ul

370.000 Ul

370.000 w
370.000 Ul
2700.000 ul

46.000 1

52.000 ul

370.000 ul

370.000 Ul

370.000 ul

370.000 Ul

370.000 Ol

370.000 Ul

370.000 ul

42.000 1

370.000 Ul

310.000 Ul

370.000 ul

370.000 Ul

1.900 Ul N/N

1.900 ul R/R
1.900 W M/R
1.900 Ul M/R

1.900 Ul N/R

1.900 Ul N/R

1.900 Ul N/R
1.900 Ul M/R

3.700 Ul M/R
3.700 Ul N/R

3.700 Ul N/N
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Location 116-C-5
__-

Saapq B015V0 0018111A IO,19V2 B019V3 B019V6 901BVlRE

Parameter DeptA 0.00 0.00 0.00 0.00 0.00

Un11s Result 0 Re t 0 Result 0 Result a Result 0

EMOOSULFAN 11 u9/K9 MIR

T

/R - M/R 3.700 UJ M/R

A,A•-000 u9/Kq M/R /R M/R 3.700 Ul M/R

EMOOSIILFAB SULFAIE u9/K9 9/R M/R M/R 3.700 Ul M/R

<,A•-DDT ug/Kq N/R M/R N/R 3.700 UJ N/R

ME7NOKICMiOR u9/K9 Y/R . Y/R will 19.000 UJ MIR

IMORIM KEItNIE uy/[9 M/B 17.000 UJ M/R MIR 3.700 UJ MIR

LMDRIM AIDEMKDE u9/K9 N/R MIR MIR MIR 3.700 UJ MIR

ALPNA-CMl00DAME uq/Kq MIR 87.000 llJ MIR MIR 1.900 UJ MIR

OANNA-CNL010ANE uq/Kq M/R 67.000 UJ M/R N/R 1.900 UJ N/R

CMlOMOAME M/N M/R N/R MIR MIR MIR

IDKAPMEME u9/K9 M/N 1/0.000 I1J MIR MIR 190.000 lIJ MIR

ANUCLOR-1016 ug/K9 N/R 67.000 UJ M/B MIR 37.000 UJ MIR

AROCIOII-1221 tg/K9 MIR 97.000 UJ M/R N/R 74.000 UJ MIR

AR0C100-1232 u9/K9 MIR 87.000 UJ MIR N/R 37.000 UJ MIR

AROClOR-1242 ug/K9 MIR 87.000 UJ MIR M/R 37.000 UJ MIR

AROCLON-1240 ug/Kg MIR 01.000 UJ MIR MIR 37.000 Ul MIR

AROCIOR-1254 u9/K9 M/R 170.000 UJ M/R MIR 37.000 Ul MIR

AR0CLq1-1260 ug/Kg MIR 170.000 UJ M/R MIR 37.000 UJ MIR
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locetion 116C5

SempB B016V5

Yarnincter Depth 0.00

Ilnits Result 0

Vuleliles --^ __-^-- -
CNLUMOMETHANE ug/Kg 11.000 U

BR0110NEINANE u9/K9 11.000 U

VINTL CNLOIIIDE aB/KB 11.000 U
CNLUROETNANE u9/99 11.000 U

NEINYLENE CH101110E Iq/K9 I6.000 U

ACETONE og/Kg 29.000 U
CARBON DISULFIDE u9/Kg 11.000 U

1,1-DICMIORDEIBENE ug/KB 11.000 U

1,1-DICNLOROEINAME u9/Kg 11.000 U

1,2-DICHLORUEINENE (TOTAL) ug/Kg 11.000 U
CIIIONOfORM u9/K9 11.000 U

1,2D1CML0RDETRAME ug/K9 11.000 u
2-BUTANUNE ug/K9 11.000 U

1,1,1-IRICHLd10E1MANE u9/Kg 11.000 U

CARBOM IEIRACRLORIDE og/K9 11.000 U

VINYL ACETATE ug/K9 MIR
BRIX100ICMLOR(MIETNANE ug/K9 11.000 11

I,2-DICNLOMt1PROPAME ug/Kg 11.000 U

CIS1,3-DICNIOROPROPENE ug/Kg 11.000 U

IRICNLORDEIRENE ug/K9 11.000 U
D19ROMOCNLOROME1tlANE ug/Kg 11.000 U
1,1,2-IRICNLUROEINANE ug/Kg 11.000 U

BENZENE ug/K9 11.000 11

IRANS-I,3DICNLDRLWROPERE ug/Kg 11.000 U

2-CHLDROETMONT ETNENE MIR
BRIMIOfORM ug/Kg 11.000 11

4 MEIIIIL-2PENTANDNE u9/K9 11.000 U
2-REAANONE ug/K9 11.000 U

IEIRACMLOROEINENE tp/KB 11.000 U

1,1,2,2-IEIRACMLOROEINANE u9/K9 11.000 U
IOIUENE ug/K9 1.000 UJ

CNLl1ROBEM2ENE ug/Kg 11.000 U

EIMILBEM2ENE ug/K9 11.000 U

SIYRENE ug/K9 11.000 U
NIIENES (IOIAL) ug/Kg 11.000 U

I Scrni-volaciles

PHENOL u9/Kg 310.000

ANILINE MIR

i c, c

BOIBVSRE B01BV6A B016V7A 11010VOA B018M1

0.00 0.00 0.00 0.00 1.50

Result 0 Result 0 Result 0 Result 0 Result 0

MIR 11.000 U 11.000 U 11.000 u 10.000 U

MIR 11.000 U 11.000 U 11.000 U 10.000 U

MIR 11.000 U 11.000 U 11.000 U 10.000 U

MIR 11.000 U 11.000 U 11.000 U 10.000 U

MIR 6.000 U 11.000 U 11.000 U 5.000 U

MIR 23.000 U 34.000 U 24.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 It

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

M/B 6.000 U 6.000 U 6.000 U 1.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

N/R 11.000 U 11.000 U 11.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

0/4 11.000 U 11.000 U 11.000 U N/R

MIR 6.000 U 6.000 U 6.000 U 10.000 11

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

N/M 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 11

MIR MIR MIR M/R N/R

MIR 6.000 U 6.000 U 6.000 11 10.000 11

MIR 11.000 U 11.000 U 11.000 U 10.000 U

MIR 11.000 U 11.000 U 11.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 2.000 UJ 2.0D0 UJ 4.000 UJ 2.000 lIJ

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

MIR 6.000 U 6.000 U 6.000 U 10.000 U

N/R 6.000 U 6.000 U 6.000 U 10.000 U

370.000 UJ 160.000 Ui 360.000 UJ 380.000 IIJ N/N

MIR MIR MIR MIR MIR
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locatiun 116C-5

Sairy9 B018V5

Pai^uti•ter Depth 0.00

tlnils Rcsolt Y

BIS(2-CHLOROETNYL)EIMER ug/Kg 370.000 U

2-CMLOROPMENOL ug/Kq 370.000 U

1.3 OICNLOROBENZENE ug/K9 370.000 U

1,4 'DICHIOHOBENZENE ug/K9 370.000 U

BEN2Y1. AICONOI uq/KB M/R

1,2-DICNLDROBENZENE uq/K9 370.000 It

2-NEINTLPMEYOI uq/K9 370.000 U

BIS(2-CNlORO1SOPROPTL)E1MER u9/K9 370.000 U

<-METNIIPNEYOL u9/K9 370.000 U

ug/K9 370.000 U
NEKACNlOMOEiNAME uq/K9 370.000 U

NI7K0BENIfNE uq/Kq 170.000 U

ISUPNORONE ug/K9 370.000 U

2-MITROPNENOI ug/Kg 370.000 U

2,4-01ME1PYLPNENOL uq/K9 370.000 U

BENIOIC ACID ug/K9 M/R

BIS(2-CNLOR()EIN0K1)NEINANE uq/K9 370.000 0

2,4-DICNLOBOPXENOI uq/K9 370.000 U

1,2,4-IRICNLOROBEMIENE ug/K9 370.000 U

NAPHINALENE uq/K9 370.0D0 U

G-CULOROANIIINE tg/K9 370.000 U

NLKACHLOROBUTA0IENE ug/Kq 370.000 U

4 CIILOR0-3-MEINTLPMfNOI ug/Kq 370.000 U

2-MEINILNAPNINALFNE ug/Kg 370.000 11

NERACNLOHOCYCIOPENIADIENE ug/Kg 370.000 U

2,4,6-IRICNLOROPMEROI ug/K9 370.000 U

2,4,3-IRICNIOIIOPNENOL ug/Kq 910.000 U

2CXLORONAPHINALENE ug/K9 370.000 U

2-N11KOANIIINE u9/K9 910.000 U
DIMEIHILPNINALATE ug/K9 310.000 U

ACENAPHIHTLENE Ig/Kg 370.000 U
Z66DINIIROInLUENE ug/Kg 370.000 U

ANILINE Y/R
3-NIIROANIIINE uy/Kg 910.000 U

ACENAPHINLNE uq/K9 370.000 U

2,4 -OIMIIROPPENOL ug/K9 910.000 U

i-NIINOPNEMOI u9/Kg 910.000 U

OIBENIOTURAN ug/K9 370.000 U

2,4 DINITROIOLUENE ug/Kq 310.000 U

^f I^"[:f..

B0IBVSRE B018V6A B01BV7A BOIBVBA BOIex1

0.00 0.00 0.00 0.00 1.50
__

Result

_ - ._

0

____-_ __

Result 0 Result 9 Result 4 Revtlt . 0

370.000 UJ 360.000 U1 360.000 UJ 380.000 UJ N/R

370.000 UJ 360.000 Uj 360.000 Ul 380.000 uJ M/R

370.000 Ul 360.000 Uj 360.000 Uj 380.000 Uj M/R

370.000 Ul 360.000 UJ 360.000 UJ 380.000 U1 N/R

M/R 360.000 UJ 360.000 U1 380.000 Ul M/R

]70.000 uJ 360.000 Uj 360.000 U1 380.000 Uj N/B

370.000 Ul 360.000 Ul 360.000 UJ 380.000 U1 N/R

370.000 Uj 360.000 ul 360.000 U/ 380.000 Ul N/R

370.000 Uj 360.000 Uj 360.000 UJ 380.000 Ul N/R

370.000 UJ 360.000 Ul 360.000 UJ 380.000 111 N/R

370.000 Uj 360.000 Ul 360.000 Uj 380.000 Uj M/R

370.000 UJ 360.000 UJ 360.000 Uj 380.000 Uj M/R

370.000 Uj 360.000 Ul 360.000 Ui 380.000 Ul N/R

370.000 Uj 360.000 Uj 360.000 UJ 380.000 UJ N/R

370.000 Uj 360.000 Uj 360.000 UJ 360.000 UJ N/R

M/R 1800.000 Ul 1800.000 Uj 1900.000 Uj N/R

370.000 Ui 360.000 Ul 360.000 Uj 380.000 Ul N/R

370.000 Ul 360.000
Ui

360.000 Ul 380.000 Ui N/R
370.000 Uj 360.000 Uj 360.000 Ui 380.000 UJ N/R

370.000 Uj 360.000 Uj 360.000
Ui

380.000 UJ M/R

370.000 Uj 360.000 Ui 360.000 UJ 380.000 Uj M/R

370.000 ul 360.000 UJ 360.000 Ul 380.000 Uj N/R
370.000 U1 360.000 111 360.000

Ui
380.000 U1 N/R

370.000 111 360.000 Ui 360.000 UJ 380.000 Uj M/R

370.000 Uj 360.000 U1 360.000 Ui 380.000 Uj N/R

370.000 UJ 360.000 Ul 360.000
Uj

380.000 Uj M/R

900.000 Uj 1800.000 Uj 1800.000 Uj 1900.000 Uj N/R

370.000 UJ 360.000 UJ 360.000 Ul 380.000 UJ N/R

900.000 UJ 1800.000 U1 1800.000 UJ 1900.000 Uj N/R

370.000 Ul 360.000 Ul 360.000 Uj 380.000 Ul N/R

370.000 Uj 360.000 Uj 360.000 Uj 380.000 Uj N/R

370.000 UJ 360.000 U1 360.000 UJ 380.000 UJ M/N

M/N N/R M/R M/R M/R

900.000 Uj 1800.000 Ui 1800.000 UJ 1900.000 Ui M/R

370.000 Uj 360.000 ul 360.000 UJ 380.000 UJ M/M

900.000 UJ 1800.000 Ul 1800.000 Uj 1900.000 Uj M/R

900.000 UJ 1800.000 Uj 1800.000 Uj 1900.000 Ui M/R

370.000 Uj 360.000 Ul 360.000 Uj 380.000 UJ M/R

370.000 Uj 360.000 111 360.000 U1 380.000 Ui N/R
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locatfon 116C-5

SampB e01Bg5 801895RE 8018q6A B0 801898A B01BM1

Parameter Depth 0.00 0.00 0.00 0.00 1.50

unlts Result 0 Result y Result G Resul Rtsult 0 Result0

N/M 770.000 Ul 160.000 UJ 360.

N

360.000 UJ N/R

GCIIIaiuY11EMT1-PNEN1lE1MER ug/Kg 3/u.000 It 370.000 Ul 360.000 UJ 360. 380.000 ul N/R

ELUONENE uy/Kg 770.000 U 370.000 U1 360.000 UJ 360. 380.000 ul N/R

GNIINOANIIINE ug/Kg 910.000 U 900.000 UJ I800.000 UJ 1800. I900.000 ul N/R

G,6DINIINU2ME1NTlPMENOI u9/Ky 910.000 U 900.000 1800.000 UJ 1B00. 1900.000 UJ N/R

N-MIIROSDDIPMENTLAMINE ug/Kg 370.000 u 370.000 Ul 360.000 UJ ODO360. UJ 700.000 uj N/R

G-BgOMOPMENTL-PNENYLEINER ug/Ky 770.000 U 370.000 uj 360.000 uj 360.000 UJ 380.000 UJ N/R

NEKACNl0R0BEM2ENE ug/Kq 770.000 U 370.D00 UJ 360.000 UJ 360.000 UJ 380.000 UJ N/R

PENIACNLOROPNEMOL ug/Kg 910.000 U 900.000 UJ 920.000 1 1000.000 UJ 770.000 J N/R

PNENANINBENE ug/Kg 370.000 U 310.000 UJ 360.000 uJ 360-000 111 380.000 Ul N/R

AMINAACENE ug/Kg 170.000 U 370.000 uj 360.000 uJ 360.000 UJ 350.000 11J N/R

CARBAZDLE ug/K9 370.000 U 370.000 uj N/R M/R M/g N/R

01N-BUIIUPMINALAIE ug/Kg M/R 2300.000 UJ 360.000 uj 360.000 UJ 380.000 lll N/R

FLUORANIMEME ug/Kg 370.000 U 370.000 UJ 360.000 UJ 67.000 1 380.000 Ul N/R

PTBEME U9/K9 370.000 U 370.000 uj 360.000 uj 65.000 UJ 380.000 UJ N/R

BUIIIBENZTIPNIMALAIE ug/Kq Y/R 370.000 111 360.000 Ul 360.000 uj 380.000 ill N/R

3,3'-DICNLORDBEN2IDIME Ug/Kq 370.000 U 370.000 uj 720.000 UJ 730.000 UJ 750.000 uj N/R

BENZO(A)ANINBACEME ug/Kg 370.000 U 370.000 uj 360.000 UJ 77.000 1 380.000 uj N/R

CMBYSENE up/Kg 310.000 U 370.000 UJ 360.000 Ui 100.000 J 380.000 UJ N/R

BIS(2Lllln MLx1l)PN7NALAIE uy/Ky 370.000 uJ 370.000 UJ 1200.000 UJ 360.000 uj 880.000 U. N/R

01-N-OCIYLPNiNALAIE ug/Kq 370.000 U 370.000 UJ 360.000 UJ 360.000 uj 380.000 IlJ N/R

BENZO(B)FIIM)RAMIMEME ug/Kg 310.000 U 370.000 UJ 360.000 UJ 100.000 J 54.000 1 N/R

BEW20(K)FLUOOAMINENE ug/Kq 770.000 U 370.000 Ul 360.000 uj 100.000 1 41.000 1 N/R

BEg2n(A)PIREME ug/Kg 170.000 U 370.000 uj 360.000 uj 360.000 uj 380.000 U1 M/R

INDENU(1,2,3-CD)PIREME ug/Kg 310.000 U 370.000 uj 360.000 uj 360.000 Ul 380.000 UJ N/R

DIBEN2(A,N)ANIMRACENE ug/Kg 770.000 11 370.000 uj 360.000 Ul 360.000 Ul 350.000 UJ N/R

BENZO(G,N,I)PERYLEME ug/Kg 370.000 U 770.000 UJ 360.000 UJ 360.000 Ul 380.000 uj N/N

Pesticides
AIPNA-BMC ug/Kg 1.900 UJ N/R 8.700 UJ 8.600 UJ 6.800 l1J M/R

BEIABNC ug/Kg 1.900 lll N/R 8.700 UJ 0.600 UJ 8.000 uj N/R

DEl1A-BNC ug/Kg 1.900 IIJ N/R 8.700 U1 8.600 UJ 8.800 UJ N/R

LANNb BNC ([IgDANE) ng/Kg 1.900 Ul N/R 8.700 ILJ 8.600 UJ 8.800 UJ N/M

MEPIACPLOR ug/Kg 1.900 uj M/R 8.700 UJ 8.600 UJ 0.800 UJ N/R

ALDRIN ug/Kg 1.900 UJ N/R 8.700 Ul 8.600 UJ 8.800 UJ N/R

MLPIACNLOR EPOKBDE uB/Kg 1.900 UJ N/R 8.700 uj 8.600 UJ 8.800 W N/R

ENDOSULFAN I ug/Kg 1.900 U1 N/R 8.700 UJ 8.600 UJ 8.800 U1 M/R

DIELDRIM ug/Kg 3.700 uj N/R 17.000 UJ 17.000 UJ 18.000 Ul N/R

i,l'-DOE ug/Kg 3.100 ul N/R 17.000 uj 17.000 UJ 18.000 uj N/R

ENORIM ug/Ky 3.700 IIJ N/R 17.000 UJ 17.000 U1 18.000 111 N/R
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Locallun 116C-5

J r

p^ y kra.^:e

?,^^f^

B01BR1
1.50

Resull 0

MIR

MIR
N/R

N/R

MIR

MIR
N/R

N/R
N/R

N/R

MIR
N/R
N/R

MIR

MIR

MIR

MIR

rn

M/R VJ
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O
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VI

Volallles

Location 116-C-5

SaapY 11^ B018X2

P:n ancler O=PtA 5.00

Ilnits I Res^dl 0

CMLDNONEIMAME

BROMONEINAME

VIMYL CNLOIIIDE
CNLt1ROETMANE

MEIMYLENE CNLORIDE

ACEIONE
CARBON DISULFIOE

1,1-DICBICMDEINENE
1,1-DICNlCM10E1NANE

1,2-01CMLOOUEIMENEi (IOU1L)
CIILOROF011N

1,2-DICHLOROETMANE

2-RUTAMONE
1,1,1-IRICHLOMOEINANE
CANBON IETRACNLORIDE

VINTL ACETATE
BROMODICMLOROREIMANE

1,2-DICNLOROPROPANE

CIS-1,3-DICMLOROPROPENE

IRICNLOROETBENE

DIB90MOCNLC90NFINANE
1,1,2-IRICHLOROETBANE

BENIENE
IRANS-1,3OICNLORUPROPENE

2-CNLOROETMOXY ETNENE

BR(NOFORM

4 -MEIHTL2-PENTANONE

2-MEKANONE

)ETRACNLOROETNENE

1,1,2,2TE)RACNLOROEIRANE

TOLUENE

CNIOROBEN2ENE

EIMYLBEN2ENE
SIYREME

XTIENE3 (TOTAU

Semi-volatiles

PHENOL
ANILINE

uq/Kq

u9/K9

u9/Kg
u9/K9

uq/Kq

tW/K9

ug/Kg
ug/K9

u9/K9
uq/Kq

ug/K9

uq/Kq
ug/Kg

u9/K9
u9/K9
ug/kg

u9/Kg

u9/K9
ug/K9

u9/K9

ug/Kg
ug/K9

u9/Kg

ug/Kg

og/Kg

uq/Kq

u9/Kg

u9/K9
u9/K9

u9/Kg

u9/Kg

u9/K9
ug/K9

ug/Kg

I u9/K9

N/R

WE

N/R
N/R

N/E

WE

N/R

M/R

N/R

Will
N/R
M/R

N/R
N/R

N/R
N/R

N/R
Y/R

N/R

M/R

N/R

will

N/R

M/R

N/R

N/R

N/R
N/R

N/R

N/R

N/R

N/R

N/R
M/R

N/R

360.000 U

N/R

BOtOK7
10.00

Re6uU 0

11.000
11.000
11.000
n.0oo
9.000
13.000
11.000
11.000
11.000
11.000
2.000
11.000
11.000
2.000
11.000

N/R
11.000

11.000

11.000

11.000

11.000
11.000

11.000

11.000

N/R

11.000

11.000

11.000
11.000
11.000
1.000

11.000
11.000
11.000
11.000

370.000

M/R

U
U
U

u
u
u
U
U
U
U
U
U
IT
u
U

U

U

U
U
U
U

U
U

U

U
U
U
U

UJ
U
U
U

U

u

r^;4 = 5 ^ F ...^.p -
i_3,!

001BNE BO1BNS
15.00 20.00

Resul t 0 ReaAC--^ 0

11.000 u 11.000 U
11.000 U 11.000 U
11.000 U 11.000 U
11.000 U 11.000 U
11.000 U 11.000 U
9.000 Ui 14.000 U
Ii.ODO U 11.000 U
tt.ooo U 11.000 U
11.000 U 11.000 U
11.000 u 11.000 U
1.000 U 11.000 U
11.000 U 11.000 U
11.000 U 11.000 U
11.00o U 11.000 U
,,.BOB U 11.000 U

M/R N/R

11.000 u 11.000 U

11.000 u 11.000 U

Y1.000 U 11.000 U

11.000 U E1.000 U

i1.o00 U 11.000 U

11.000 U 11.000 u

11.000 U 11.000 U

11.000 U 11.000 U

N/R N/R

11.000 U 11.000 U

11.000 u 11.000 U

11.000 U 11.000 U

11.000 U 11.000 U

11.000 U 11.000 U

1.000 u! 1.000 UJ

11.000 U 11.000 u

11.000 U 11.000 u

11.000 U 1I.oD0 L

11.000 U 11.000 L

360.000 U 360.000 L

M/R N/R

B010K6
20.00

Result 0

11.000 U
11.000 U
11.000 U
11.000 U
1.000 U

11.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
11.000 U
6.000 U
6.000 U
11.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
6.000 U
N/R

6.000 11

11.000 U

11.000 UJ

6.000 Ui
6.000 Ui

6.000 UJ

6.000 UJ

6.000 Ui
6.000 UJ

6.000 UJ

340.000
N/R
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locetion 116-C-5

tJ
T

5aepg
Parometer DeptA

tlnits

BIS(2-CHl0N0E1NTL)EIMER ug/Kq

2-CHLaIOPMfMaI ug/Kg
1,3DI[HLOROBEN2ENE ug/Kg

1,4DICHLORUREMZENE ug/Kg

BEN2YL AICOMOL ug/Kg

1,2-DICHIOROBEN2ENE uq/Kg

2-HETNYLPNENOI ug/Kq

BIS(2-CNLOROISOPROPYL)E1MER ug/KR

6-NEINTLPNENOL ug/Kq

N-NIIRO50-01-M-PRUPTLANINE ug/Kg
PEMACNL0R0E1NANE tg/Kg

N1IRDBENZENE uq/Kg
ISOPHORONE tg/Kq

2-NITROPNEMOL WAS
2,4-OIHEIMYLPNENaL tp/Kg

BENZOIC ACID WAS
BIS(2-CHLONOE1NOxryNE1NANE ug/Kg

2,6-DICNLDRUPMENOI uq/KD
1,2,6-7RICHLORDBENZENE tp/Kg

MAPHIHALENE ug/Kg
6-CHLOROANILINE tq/Kq

HENACHLONOBUTADIENE ug/Kq
4-CHlOR0-3-HEINYLPREPUL uq/Kg

2-MEIRTLNAPHIBALENE ug/Kg
HEKACHLOROCTCLOPENIADIENE ug/Kg

2,4,6-IRICNL010PNEM0L tp/Kg
2,4,5-IRICNLOROPMfNUL tq/Kg

2-CHLORONAPHIHALENE ug/Kg
2-NIEROANIIINE ug/Kg

DINETHTLPNINALATE ug/Kq

ACEMAPNINYLENE ug/Kg
2,6DINIIROIOLUENE ug/Kq

ANILINE
3-NIIROANILINE WAS

ACEMAPHIHfME ug/Kq

2,4-DINITRDPHEROL ug/Kg
C-MIIRDPNENOL ug/Kg

DIBENZOEURAN ug/Kg
2,6-OINIIRDIOl11ENE ug/Kg

6018x2 110180
6018x1

6018x5 0018x6
5.00 10.00 15.00 20.00 20.00

Result D Result 0 Result R Resolt 0 Reswlt 0

360-000 It 370.000 u 360.000 U 360.000 It 3610.000

360.000 U 310.000 U 360.000 U 360.000 U 340.000

360.000 U 370.000 U 360.000 U 360.000 U 140.000

360.000 U 370.000 U 360.000 U 360.000 U 340.000

N/R N/R M/R N/R 340.000

360.000 ll 370.000 ll 360.000 0 360.000 it 340.000

360.000 U 370.000 U 360.000 u 360.000 U 340.000

360.000 U 370.000 u 360.000 U 360.000 U 3<0.000

360.000 u 370.000 u 360.000 U 360.000 U 3410.000

360.000 U 370.000 U 360.000 U 360.000 U 34.0.000

360.000 U 370.000 U 360.000 u 360.000 U 340.000

360.000 U 370.000 U 360.000 U 360.000 u 34,10.000

360.000 U 370.000 u 360.000 U 360.000 U 340.000

360.000 U 370.000 U 360.000 U 360.000 U 340.000

360.000 U 370.000 u 360.000 u 360.000 U 340.000

N/R M/R M/R N/R 1700.000
360.000 I1 370-000 U 360.000 u 360.000 u 340.000
360.000 11 370.000 U 360.000 U 160.000 U 340.000
360.000 u 370-000 u 360.000 U 360.000 u 340.000
360.000 U 370.000 U 360.000 U 360.000 U 340.000
360.000 u 370.000 U 360.000 U 360.000 u 340.000
360.000 I1 370.000 U 360.000 U 360.000 U 340.000
360.000 U 370.000 U 360.000 11 360.000 U 340.000
360.000 U 370.000 U 360.000 U 360.000 U 340.000
360.000 U 370.000 U 360.000 U 360.000 U 340.000
360.000 U 370.000 U 360.000 It 360.000 U 340.000
860.000 u 890.000 U 880.000 U 860.000 u 1700.000
360.000 u 370.000 U 360.000 11 360.000 u 340.000
860.000 U 890.000 If 880.000 U 860.000 U 1700.000
360.000 u 370.000 U 360.000 U 360.000 u 340.000
360.000 U 370.000 U 360.000 u 360.000 U 340.000
360.000 U 370.000 U 360.000 U 360.000 U 340.000

M/R N/R N/R N/R N/R

860.000 U 890.000 U 880.000 U 860.000 U 1700.000

360.000 U 370.000 11 360.000 11 360.000 U 340.000

860.000 u 890.000 U 880.000 U 860.000 u 1700.000

860.000 It 090.000 U 880.000 U 860.000 U 1700.000

360.000 U 370.000 U 360.000 U 360.000 U 340.000

360.000 U 370.000 U 360.000 U 360.000 U 340.000
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w

lucallon 116-C-5

BaepR
Paraiceter Depth

DIEINTLPMIMALAIE

4 -CIIL oROPIIE NYL - PHENYLEINER
FLIIORENE

4-NIIROAMIIINE
4,6-DINIINU 2NEIMYLPNEMOL

N-NIIROSODIPNENYLAMINE
4-BRaIOPRENTL-PNENTIETNER

NEKACMLOROBENIENE
PENIACIILOROPNENOL

PIIENANIHRENE

ANIHRACENE
CARBA70LE

DI-N-BL1111PHTNALA)E

)LIIDRANTNEME

PTRENE

BU(TLBLN2YLPNINALAIE

3,3'-DICIIIOROBEN2IDINE

BEM20(A)ANTNRACENE

CNRTBENE

BIS(2-LIMTLIIEKYL)PNIMALAIE

DI-N-OCIYLPNIHALAIE

BEN70(B)FLUORANTNEME
BEM20(K)FLUORAMTHENE

BEN20(A)PYRENE
INDENO(1,2,3-CD)PTREME

OIBENIU,B)AN7MRACEME
BEN20(G,N,I)PCRTLCNE

Pealicldes

ALPMA BNC

BETA-BNC
OEL11bBNC

GAMMABNC (IINDANE)

HEPIACNLON

ALDRIM
MH'IACMIOR [POKIDE

ENDOSUL7AN 1
DIELDRIM

4,4'-DDE

ENDRIM

llnlls

U9/Kg
uB/Kq

ug/Kg
ug/Kq
ug/Kg

ug/Kq
ug/Kq

ug/Kq
u9/Kq

tN/K9

ug/Kq
ug/Kg

u9/K9
u9/K9

ug/K9

ug/Kg
uq/Kq

uq/Kg

ug/Kg

U9/K9
ug/K9

u0/Kq
uq/K9

u9/Kq

uq/K9
ug/Kq
u9/Kg

B018K2
5.00

Result 4

360.000

360.000
360.000

860.000
860.000

360.000
360.000

360.000

860.000

360.000
360.000

360.000

56.000

360.000

360.000

360.000
360.000

360.000
360.000

360.000

360.000

360.000

360.000

360.000

360.000

360.000
360.000

ug/Kq

ug/Kg
uB/Kq
ug/Kq

ug/Kg
ug/KO

ug/Kg

ug/Kg
ug/Kq

ug/Kg

ug/K9

1.900

1.900
1.900

1.900
1.900

1.900

1.900

1.900

3.600

3.600

3.600

O'4.€^U'}!b-7 ) r^r!
^^ '. ' -. nJ^.Z,I3 a. ^ Y. Jibj

8018K3 BO18Ki
10.00 15.00

Result 0 Result 0

370.000

370.000
370.000

e90.000
090.000

370.000
370.000

370.000

890.000

370.000
370.000

370.000

60.000

370.000

370.000

370.000

370.000

370.000

370.000

370.000

370.000

370.000
370.000

370.000

370.000
370.000

370.000

1.900
1.900
1.900
1.900
1.900
1.900
1.900
1.900
3.600
3.600
3.600

U
U
U
U
U

U
U

U
U
U
0
U
U
U
U
U
U
u
U
U

U

U

U
U

U
U
U

U

U
U
U
U
U
U
U
U
U
U

360.000
360.000
360.000
680.000
880.000
360.000
360.000
360.000
860.000
360.000
360.000
360.000
53.000

360.000
360.000
360.000
360.000
360.000
360.000
39.000
360.000
360.000
360.000
360.000
360.000
360.000
360.000

B018K5 I 8018M6
20.00 20.00

Result

Q
Result 0

360.000

360.000

360.000

660.000
060.000

360.000
360.000

360.000

060.000

360.000

360.000
360.000

360.000

360.000

360.000

360.000
360.000

360.000
360.000

360.000
360.000

360.000
360.000

360.000
360.000

360.000
360.000

U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

U
U
U
U

N
U

U

U
U
U
U
D

1.800 U 1.900 U

1.800 U 1.900 U
1.000 U 1.900 U
1.800 U 1.900 U
1.800 U 1.900 U
1.000 U 1.900 U
1.600 U 1.900 U
1.800 U 1.900 U
3.600 U 3.600 U
3.600 U 3.600 U
3.600 U 3.600 U

340.000
340.000
340.000
1700.000
1700.000
340.000
340.000
$40.000
1700.000
340.000
340.000

M7R

340.000

340.000

340.000

340.000

680.000

340.000
340.000

340.000

340.000

340.000
340.000

340.000

340.000

340.000
340.000

8.600
8.600
8.600
8.600
8.600
8.600
8.600
8.600
17.000
17.000
17.000

U

U
U

U
UI

m

W

LI

LI

it
ll

u
U
U
N
N
U
U
V
U
U
U
U
U
U
N
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Locatian 116P5

Saryy B01BM2 B01Bx7 B010KG B018K5 B016x6

Paranreter Depth 5.00 10.00 15.00 20.00 20.00

Unlts Result 0 Result 0 Result 0 Result 0 Result 0

ENDOwIfAN 11 ug/Ky 7.600 U 7.600 U 3.600 U 3.600 U 17.000 U

4,41-000 uB/KB 3.600 U 3.600 U 3.600 U 3.600 U 17.000 U
ENOOSUl1AN wtfA1E ug/Kg 3.600 U 3.600 U 3.600 U 3.600 U 17.000 U

G,G-•DDI up/Ky 3.600 U 3.600 U 3.600 U 3.600 U 17.000 U
NE1NOx1[NLOR tq/K9 19.000 U 19.000 U 18.000 U 19.000 U 86.000 U

ENORIN KETONE tq/Ky 3.600 U 3.600 U 3.600 U 3.600 U 17.000 U

ENORIM ALDEBTDE uB/Ky 3.600 U 3.600 U 3.600 U 3.600 U N/R
ALPNA-CNIWDANE uy/KB 1.900 U 1.900 U 1.000 U 1.900 U 06.000 U
6ANNA-CMIORDANE uB/KB 1.900 U 1.900 U 1.000 U 1.900 U 66.000 U

CNIORDANE M/R M/R M/R M/R M/R

IOXAPNENE u9/Ky 190.000 U 190.000 U 180.000 U 190.000 U 170.000 U
AR0CL00-1016 ug/Kg 36.000 U 36.000 U 36.000 U 36.000 U 86.000 U
AROftD11-1221 tq/KB 74.000 U 74.000 U 72.000 U 77.000 U 86.000 U
AROCLOR-1232 u9/K9 36.000 U 36.000 U 36.000 U 36.000 U 86.000 U
AN0CL011•1242 uy/K1 36.000 U 36.000 U 36.000 U 36.000 U 86.000 U
ARDCL0R-1248 tp/Ky 36.000 U 36.000 U 36.000 U 36.000 U 66.000 U
A30CL00-1254 uB/Ky 36.000 U 36.000 U 36.000 U 36.000 U 170.000 U
AROCLOR-1260 uy/KB 36.000 U 36.000 U 36.000 U 36.000 U 170.000 U
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^D

Inor9anlcc

Lou[lon 116-81 '

Baop/ BOSnTI B0SK17 BOSKTS B05KT6

Paraneter Depth 17.00 19.00 22.00 27.00

llnits Result 0 Result D Result 0 Result Y

ALUMINUM MG/KG 7050.000 5330.000 6380.000 5530.000

ANSIMaI1T MG/KG 1.700 uJ 1.600 ul 1.600 UJ 1.600 ul

ARSENIC KG/KG 2.200 U 1.700 U 2.100 U 1.700 U

1ARiuN MG/KG 104.000 64.400 79.900 55.100
B[RTLIItN MG/KG 0.210 11 0.200 U 0.200 U 0.720 U

CADMIIM MG/KG 0.750 U 0.200 U 0.730 U 0.200 U

[AlC1UN MG/KG 4730.000 7850.000 7780.000 2790.000

[XRq111M MG/KG 53.000 6.900 22.000 10.200
COBAL7 MG/KG 11.500 13.300 10.100 6.900

COPPER M6/KG 23.700 23.600 10.000 12.300
IRON MG/KG 21900.000 I7300.000 19100.000 13000.000
lEAO MG/KG 5.800 J 5.200 1 5.600 J 4.000 J

MAGNESIUM MG/KG 4210.000 J t630.000 1 5540.000 1 3240.000 J

MANBANESE KG/KG 298.000 639.000 262.000 213.000

MERCURT MG/KG 0.100 U 0.090 U 0.100 U 0.090 U

NICKEL KG/KG 10.100 J 8.600 J 24.500 J 7.400 J

P01A5511N IIG/KG 1010.000 907.000 771.000 896.000
SELENIUN MG/KG 0.840 UJ O.TBO Ul 0.020 UJ 0.810 UJ

SILVER KG/KG 0.120 U O.S90 U 0.790 U 0.390 U
SODIUM MG/KG 372.000 S1S.000 375.000 317.000

INALLIUN NG/KG 0.610 I1J 0.780 UJ 0.820 U O.B10 U
VANADIIRI MK/KG 56.400 56.L00 65.300 31.100

ZINC MG/KG 120.000 51.000 $7.900 33.600
CTANIDE MG/KG 0.530 U 0.(90 U 0.530 U 0.510 U
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A
O

Location 116-8-2

SrryR 005Y20 R05YZ1 R05Y22 Bo5123

Parameter Depth 12.00 17.R0 22.50 22.50

Units Result Y Result R Recult G Reudt 0

Inor9anicc
1LUNINIM MG/KG 7240.000 6910.000 7330.000 6680.000

6NIIMp1Y MG/KG 1.600 Ui 1.700 UJ 1.600 UJ 1.700 Ui

ARSENIC MG/KG 2.600 U 2.500 U 2.400 U 2.000 U

BRRILM MG/K4 82.200 71.700 92.600 76.600

BERTLLILM MG/KG 0.200 U 0.210 U 0.200 U 0.210 U

CADMIIM MG/KG 0.270 U 0.210 U 1.600 U 1.500 U

CALCIUN MG/KG 4050.000 6180.000 6560.000 6010.000

[NRONILN MG/KG 20.200 6.400 6.900 6.900

[OBR/T MG/KG 9.900 13.200 16.400 14.900

COPPER KG/KG 17.400 20.200 25.700 27.800

IRON MG/KG 20000.000 24600.000 70100.000 27800.000

LEAD MG/KG 4.900 1 2.900 uJ 7.300 UJ 3.100 Ul

046GNEGIUM MG/KG 4440.000 1 4050.000 1 5210.000 5000.000

MRNGRNESE MG/KG 292.000 305.000 367.000 334.000

MERCURY MG/KG 0.090 U 0.100 U 0.090 UJ 0.090 Ui
NICKEL MG/KG 9.000 1 9.S00 1 9.300 9.400

POTRSSIIIN MG/KG 936.000 1020.000 1180.000 1030.000
SElEN11R1 MG/KG 0.840 Ui 0.000 UJ 4.100 uJ 4.000 Ui

SILVER KG/KG 0.400 U 0.420 U 0.400 UJ 0.420 Ui
SODBUII MG/KG 374.000 573.000 552.000 516.000

IHRLLIIM MG/KG 0.840 W 0.800 U 0.610 Ui 0.600 U

VANRDIUN NG/KG 44.300 52.700 76.900 65.E00

ZINC MG/KG 60.000 45.500 59.300 58.400
cYRN10E MG/KG 0.530 U 0.530 U 0.510 U 0.500 U
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Inor9anlcs

Location 11683

SanpM 805MIB BOSK20 BOSN21 BOSK23

Paraneter Depth 9.40 12.70 12.70 16.80

unlts Result 0 Result 0 Result Y Resrdt 0

Al1MINIM MG/KG 6080.000 5890.000 4750.000 4430000

ANTIMOIIE NG/KG 3.200 UJ 3.400 UJ 7.770 uJ 2.400 UJ

ARSENIC MG/KG 2.000 U 2.800 U 1.100 U 1.200 0
BARiuM MG/KG 133.000 65.600 56.600 59.600

BLNTlLI1M MG/KG 0.200 0.230 0.540 U 0.220 U
CADMIIM MG/96 0.730 11 1.800 1.300 J 0.490
CALCIUM NG/KG 9200.000 5930.800 5670.000 6890.000 J

[NRq11UM MG/KG 10.800 J 7.200 J 5.100 44.500 1
COBALT MG/KG 11.800 13.500 13.000 10.200
COPPER MG/KG 16.400 17.600 14.000 17.400

IRON NG/KG 21300.000 23400.000 20200.000 23400.000
lEAO MG/KG 4.900 J 3.200 UJ 2.100 UJ 2.900 U

14AGNES1IM HG/KG 4190.000 4980.000 4430.000 3950.000
MANGANESE MG/KG 301.000 J 367.000 J 330.000 290.000
JMERCUIEMG/KG 0.100 U 0.100 U 0.050 U 0.100 U
NICKEL NG/KG 6.000 9.600 7.900 1.300

PUTASSIIIM MG/KG 947.000 973.000 989.000 BU1.000
SELENIUI MG/KG 0.830 UJ 0.040 UJ 0.430 U 0.930 UJ

SILVER NG/KG 0.400 UJ 0.420 UJ 3.000 0.650 U
SDOIIM MG/KG 450.000 287.000 262.000 287.000

IKALLIIM NG/KG 0.830 u 0.840 U 0.430 U 0.930 U
VANAD11111 KG/KG <9.000 J 45.200 J 31.600 35.000

ZINC MG46.600 0.800 35.700 36.500
CYANIDE NG/KG 0.530 U 0.540 U 1.080 U 0.570 U
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A

Locaticn 116-6-5

Parameter
SaspB
Depth

505t24
8.60

B0S12S
11.20

B0St26
17.00

Units Result G Result 0 Result 0

Inor9anics -- ---

ALIMINIM MG/KG 5960.000 8170.000 4230.000
ANTIMONY MG/KG 2.100 UJ 2.300 UJ 2.200 UJ
ARSENIC HG/KG 2.500 U 5.100 U 0.740 U
5A11151 MG/KG 90.200 <84.000 78.600

BERTLLMM MG/KG 0.300 0.490 0.240
CADMIIM MG/KG 0.190 U 0.210 U 0.200 U
CALCIUM MG/KG 6390.000 14500.000 5340.000
CMROMIIM MG/KG 12.600 19.600 6.900

COBALT MG/KG 9.200 9.600 12.100
COPPER MG/KG 17.200 26.600 26.100

1K041 MG/KG 18500.000 17500.000 22500.000
LEAD MG/KG 3.800 7.000 2.500 U

[1AGNESIIM MG/KG 4640.000 4980.000 3820.000
MANGANESE MG/KG 315.000 J 301.000 291.000

MERCURr MG/KG 1.400 1.100 J 2.900 1
MICKEL MG/KG 9.600 8,400 6.100

P01A551111 MG/KG 699.000 812.000 533.000
SELEMIUI MG/KG 0.770 uJ 4.000 R 4.100 R

SILVER NG/KG 0.570 U 0.620 U 0.600 U
S001111 MG/KG 255.000 U 779.000 322.000

tMALLlult MG/KG 0.770 U 0.800 UJ • 0.020 U
VANADIUM NG/KG 39.300 39.800 43.700

ZINC MG/KG 68.400 69.400 125.000
CYANIDE MG/KG j 0.520 u 0.530 U 0.510 U

^
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r:':

locetlen 116-(:-5

SsnpR BOIBVI B018VU B01BV6 B016VS 801896 B018V6B

parameter Depth 0.00 0.00 0.00 0.00 0.00 0.00

Unlts Result 0Result 0 Result 0Result 0 Result 0 Rewlt q

lOOr9an1[s

ALUMINUM MG/KG 11000.000 2770.000 J 10700.000 10500.000 8760.000 5170.000 A
ANTIMONT MG/KG 2.400 ul 1.990 U 2.500 ul 2.<00 UJ 2.300 UJ 9.640 J
ARSENIC NG/KG 5.200 U 2.000 U 3.700 U 4.700 U 3.100 U 2.100 U
BARIUM NG/KG 91.100 90.600 J 96.000 86.000 83.700 67.700 l

BLRTLLIIM MG/KG 0.330 0.250 0.340 0.340 0.470 0.640

CADMIIM HG/KG 0.220 u 0.820 U 0.230 U 0.220 U 0.210

U

0.680 D

CALCIUB HG/KG 6960.000 3350.000 J 6640.000 6190.000 i470.000 3400.000 l

CNRDMIUI MG/KG 16.900 1 7.400 J 226.000 J 270.000 1 336.000 l 137.000 1

COBALT HG/KG 13.700 6.000 U 14.900 14.100 11.800 11.800
COPPER MG/KG 22-.500 8.700 28.160 27.900 22.100 15.700

IRON NG/KG 2830f1.000 13700.000 1 40600.000 39200.000 42100.000 23000.000 .I
LEAD NG/KG 71.900 2.800 Ul 180.000 133.000 564.000 J 129.000 1

MAGMESIUM MG/KG 6020.000 1900.000 J 6360.000 5790.000 4570.000 3030.000 J
MANGANESE MG/KG 426.000 J 242.000 1 E<4.000 J 638.000 1 379.000 J 263.000 J

MERCURi MG/KG I1.460 U N/N 2.900 4.300 2.600 M/R
NICKEL MG/KG 13.<00 4.900 18.900 18.200 15.800 7.600

P01ASSIUN MG/KG 1690.000 475.000 1120.000 1600.000 1450.000 1050.000
SELENIUN NG/KG 4.300 ul 0.410 ul 0.900 UJ 0.670 ul 0.010 Ul 0.440 w

SILVER MG/KO 10.660 U 1.230 UJ 0.680 U 0.670 U 0.620 U 1.310 UJ
100110 WAS 317.000 116.000 335.000 328.000 249.000 2e1.000

)NALLIUM MG/KG 0.220 u 0.410 U 0.220 U 0.220 11 0.200 U 0.440 u
VANADIUN MG/KG 63.300 16.400 61.300 56.300 47.100 26.600

ZINC MG/KG 60.000 23.100 1 125.000 138.000 131.000 77.900 J
CYANIDE HG/KG 0.520 U N/R 0.530 U 0.530 U 0.510 U N/R
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Localion 116-C-5

A
A

Parametcr
SaepB
Depth

Units

B01BV7
0.00

Result 9

61018V72
0.00

Result 0

B010VB
0.00

Result 0

B0IBVBB
0.00

Resull Y

B01BK1

1.50
__-___-_.

Ree:ull
-__-

-
0

6016t2
5.00

Result

InorOanice
RLUIIINIM MG/KG 9850.000 7230.000 J 10100.000 6220.000 1 8100.000 10400.000
RNTIMONY MG/KG 2.300 UJ 9.510 U 2.400 mJ 8.990 U 2.200 UJ 3.100
ARSENIC MG/KG &.BOO U 3.300 U 4.000 U 3.300 U 3.600 U 3.200
BARIUM MG/KO 94.800 75.500 J 97.000 t6.700 J IB1.B00 260.000

BERYLLIUN NG/KG 0.230 0.410 0.330 0.390 0.320 U 0.340
CRDNIIBI HG/KG 0.210 U 0.870 U 0.220 U 0.820 U 0.200 U 0.210
CALCIIN KG/KG 5630.000 4780.000 J 5630.000 3890.000 J 3920.000 5910.000
CRROMIUM MG/KG 609.000 J 453.000 J 335.000 J 226.000 J 12.000 15.100

COBRLT MG/KG 13.200 11.900 13.500 10.400 8.900 0.600
COPPER IIG/KG 46.600 35.200 30.900 18.200 15.200 16.600

IRON MG/KG 4<600.000 39600.000 1 42800.000 28300.000 J 17100.000 18000.000
LEAD MG/KG 353.000 106.000 J 108.000 82.100 J 8.000 12.600

MRGNESIIM MG/KG 5300.000 40<0.000 J 5660.000 3520.000 1 4660.000 <460.000
MANGRMESE MG/KG /45.000 J 365.000 1 520.000 J 321.000 1 334.000 334.000

MERCLRY IW/KG 3.400 N/R 2.000 B/R 0.090 U 0.15f
NICKEL NG/KG 24.300 21.800 19.300 11.000 12.900 11.50[

POIIISSIUM MG/KG 1390.000 1000.000 1550.000 1080.000 1100.000 1560.00(
SELENIIM MG/KG 0.820 ul 0.430 Ul 0.820 uJ 0.410 UJ 0.590 UJ 0.431

SILVER HG/KG 0.620 U 1.300 Ol 0.660 U 1.230 Ul 0.890 1.301

^
2B6.000 22 2.000 259.000

1Y
14 3.000 34RIIO LIUB NG/KG U U 0 U 0.610 U U 0.921

VRN6011JM MG/KG 56.900 35.700 59.700 31.400 34.100 36.001
21NC MG/KG 309.000 259.000 1 161.000 133.000 J 45.200 53.901

CYANIDE NG/KG 0.550 U MFR 0.550 U N/R 0.510 U 0.551

Ul

U
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Location 116-C-5

Saspil 0010x3 101111< 0010x5 0010x6
Parameter Depttt 10.00 15.00 20.00 20.00

Unit's Result 0 Result 0 Result 0 Result 0

ALUMINUM MG/i.G 10500.000 11300.000 12500.000 6450.000 J
ANIIMOYT MG/iG 2.400 UJ 2.600 Ul 2.900 UJ 9.240 UJ
AKSENIC MG/I:G 3.400 U 3.200 U 4.000 U 1.400 UJ
9A11UN MGA0 97.600 104.000 107.000 113.000 1

OERILLIUM MG/N6 0.270 u 0.370 U 0.400 U 0.420
CADMIUM MG/OG 0.220 U 0.220 U 0.240 U 0.540
CALCIW MGALG 4910.000 030.000 4910.000 1960.000 J

CNRCM11N1 MGAKG 11.000 11.200 16.600 E.400
COOAL7 140/1K4 12.200 12.900 13.900 12.900
COPPER NG7kG 20.600 20.600 22.900 21.700 J

IRON MG/kG 22600.000 24000.000 25600.000 10300.000 J
LEAD NG/kG 6.000 6.100 7.000 4.700 J

MAGNESIIM MG/KG 5750.000 5900.000 6390.000 4030.000 J
MAMGANESE 140/KG 392.000 401.000 435.000 446.000 J

MERCIMIE MG/KG 0.100 U 0.090 U 0.120 u 0.140 U
NICKEL 146/KG 13.000 15.400 16.100 13.900

P01A55I1M MG/KG 1010.000 2040.000 2130.000 1990.000
SELEMIUN MG/KG 0.430 U 0.460 UJ 0.410 U 0.420 UJ

SILVER MGfKG 1.700 1.900 1.900 1.700
SOOtUM MG3G 217.000 280.000 400.000 359.000

1MALLIUM NGPKG 0.920 u 0.950 U 1.000 u 0.420 U
9ANADIU4 MG/KG 41.600 44.500 10.900 25.000

ZINC MG/KG 55.600 57.700 61.400 46.500 J
CYANIDE MG/KG 0.560 U 0.550 U 0.600 U 1.050
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Radionuclides

Lccallon 116-B-1

Sm" 1105MT1

Parameter IDeptM 17.00

11n11s Result Y

AMERICIIN201 4Ci/9 0.482 R

BARIUN-140 N/R
BERTLLIUN-7 M/R

CAR8011-16 12i/9 3.770 J

CERIUM-1<1 II/R
CERIUM-1C4 N/R
COBAL1-58 Y/R
COBA11-60 pCi/9 4.167

CIIROMIIIN-51 pCl/B 15.010 u

CESIlNt- 134 pCI/g 0.686 U
CESIUM-I37 pCl/B 13.850

EIMIOPIINI-152 pCl/B 121.900
EURUPIIMDI54 pCl/g 9.900
EUROPIU11-155 HIS

IRON-59 MIR
GROSS AIPKA SCAN pCi/g -1.490

GROSS BETA SCAN pCl/g 201.000
IRIIIUN N/R

Iou1NE-131 M/R
POIASSIUM-40 pCl/9 15.590 U.
NANGANESE-54 N/B
PLUTONIbM-236 pCi/g 0.108 R
PLUIONIUN-239 pCl/9 3.600 R

PLUIONIIIM-239/240 N/R

RAOIUM-226 pCi/9 1.043 U

RIIINEMIIIM-103 N/R
RUINENIUN-106 M/R
S1Rq11IUM-90 lti/y 13.200
IECMNEIIIRI-99 MIR

TIIURIUM-220 pCi/g 0.869 U

IBORIUM-232 pCi/9 2.028 U
1110RIINE-234 M/R

URANIUM-233/234 pCl/9 0.436 OR
URANIIIM-234 N/R

IIRANIUM235 pCi/9 0.067 UR
URANIUM- 230 pCl/g 0.661 UR

ZINC-65 pCi/g 3.127 U
21RCOMIUM-95 N/N

q`^^ ^''R^f 1^4^1i ^ ^.^f,a, _ ^^

6051T4

B05Nt5 605x16
19.00 22.00 27.00

Result a Result 0Result 0

0.130 R 0.050 0.002

MIR MIR N/R

MIR MIR MIR
6.180 J 3.760 J I.B911

MIR MIR MIR
MIR MIR M/R

N/R MIR M/R

1.509 J 0.389 0.156

27.960 Ul 14.250 U 7.833
0.E53 Ul 0.222 u 0.177

22.990 J 10.360 1.394
59.150 1 17.560 1.114

E.749 J 1.195 M/A

MIR M/R M/1

HIS MIR MIR
8.090 R S.tBO R 1.900

76.700 R 54.300 14.900

N/R N/P N/R

N/R MIR N/B
13.72U UJ 10.190 U Iu.16U

HIS MIR M/R

0.088 R -0.164 U -0.D35

0.920 R 0.269 0.067

N/R MIR M/N

0.802 uJ 0.495 U 0.322

N/R MIR N/A

MIR MIR MIR
6.380 5.080 1.540

MIR MIR N/R
0.699 IIJ 0.478 U 0.608

2.135 Ui 0.876 U 0.746

MIR MIR M/R

0.440 uR 0.565 uR 0.396

M/R MIR MIR

0.000 UR 0.057 IIR 0.006

0.493 UR 0.424 OR 0.327

1.935 Ul 0.951 U 0.656

MIR N/R MIR

J I

ul
U
U

R

U

U

U
U

U

U

U

U

U
U

U
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Radlornulides

Lwcation 115-R3

S.uy9 B05MTB
P:u.mcter Depth 9.40

Ilnita Nesult N

ANkRICI1M1-2L1 p4l/9 0.0111
BARIIM1<0 PCI/9 M/R

NERTLLItRP7 pCl/9 WIN
CARBON-14 pFl/9 4.100 UJ
CERIUM-141 plCl/9 N/ft
CERIIM-164 PCi/9 N/R
COBALI-56 piCI/9 N/R
COBAL160 p[i/9 0.005 U

• CNROMIIM51 qCl/9 17.040 U
CESIUMI34 IICI/9 0.102 U
CESIIIM-137 ptl/9 78.580

EuROP1UM152 pCl/9 WIN
EUROPIIIM-154 pCl/1 N/R
EUROPIUM-155 kCI/9 N/R

IRDM-59 pCl/9 N/R
GROSS AIPNA SCAN NCI/9 - 3.390 R
GROSh BETA SCAN µCl/9 207.000 R

IRITIUM N/R
IODINE-131 pCi/9 N/R

PUTASSUNI<0 PCI/9 9.181 U
MANGANESE5f pCI/9 Will

PLUTONIIIM-238 pCl/9 0.035 !
PIIIIONIIRL-239 Ixi/9 0.791 J

PLUIONIIMI-239/240 N/R
RAOIUM-226 pCi/9 0.720 U

RUINENIIM-103 pCl/9 N/R
RUINEYIIM-106 pCl/9 WIN
SLRONII1M-90 IXI/9 3v.200 J

7ECMNE111N1-99 Will
INURIUN-229 Ixl/9 0.713 U
INORIIMI-232 pCl/9 0.419 U
IRORILM-23E lxl/9 Will

URANILM-233/234 I%I/9 0.206 U
URANIUN-234 N/R
URANILM235 pCf/9 0.013 uR
URABIU1-238 pCl/9 0.188 U

tINC-65 pCl/9 0.237 U
21RCUM11NP95 pCl/9 WIN

,''; ` -4.f+(`^,FL^^

BOSMZO
12.70

Result 0

B05MI1
12.70

Result 0

B05M23
16.80

Result R

0.024 0.008 UM 0.020
N/R 10.000 UR WIN
WIN 2.000 UR N/R
3.580 J 0.600 UR 1.100 uJ
N/R 0.700 UR N/R
M/R 0.300 lMl M/R
N/R 0.100 IM N/R
0.097 Ui 0.040 UR 0.084 UJ
5.782 UJ M/R 2.979 UJ
0.140 UJ 0.060 UN 0.096 UJ
4.705 J 2.780 R 0.253 J
M/R 0.100 uR N/R
WIN 0.100 UR WIN
N/R 8.200 UR Will
N/R 0.500 UR WIN
2.760 R 5.000 R -2.180 R
26.300 UR 54.000 R 7.540 luR

M/R N/R N/R
9/1 1000.000 UR Will

6.061 UJ 15.300 LNI 7.911 U.1
WIN 0.050 UR Will

-0.005 U WIN -0.018 IIJ
0.075 U 0.039 Ilk 0.006 U
WIN N/R Will

0.313 UJ 0.900 uN 0.271 uJ
11/R 0.400 UR will
N/N 0.500 UR M/R
5.570 Ui 4.900 R u.587 J
N/R M/R N/R

0.579 UJ 0.725 R 0.594 Ul
0.892 UJ N/R 0.450 IIJ
WIN 0.900 UR WIN

0.476 U N/R 0.530 UR
N/R N/R WIN
0.000 UR 0.007 uR 0.008 uR
0.439 U 0.240 UR 0.536 UR
0.292 Ui 0.100 UR 0.249 UJ
N/R 0.200 UR N/R
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Parameter I

RaJionuclldes

AMERICIINP2G1

RARIUN-1<0

BERTECIUM-7
CANBON-16

[ERIUM-1{)
CER11M-1<C

COBALI-58

COBAEE 60
CIINDMII01 '51
CESItNI-13{

CESIIRI-137
EIIROPIU10-152

EIIROP II1M-15C
EUROP IIIN- 155

IRON-59

GROSS ALPHA SCAN
GROSS BETA SCAII

1R1111N1

ICO1NE-111
1,01ASS10M-40

MANGANESE iG
PLUSOMIUN-238

PIUIONIUN-239
Plu10N1UM-219/2C0

RAOIUM-226

RUINENION-103
RUSNENIIRI-106

SIRON111M-90

7ECNNEIIIM-99

TNW IIIM-228
iN0R11M232
INOIl1UM-23i

uRAN1UN-213/234

URANIUN-23<

URANIIIII-2S5

URANIUM-278

71NC-65
ZINCONI1M95

f
rlr.HI-4f

lecatiun 116-85

SeIryR BOST24
Depth 8.60

Ilulls

-- -

Result 0

p[i/9

Iki/u

pC1/9

pCl/9
pCl/9

pCl/9

pCl/9

pCf/9

pCl/9

I.CI/L

pCl/9

pcI/9

I.CI/9

pCl/9

pC1/9

WIN

pCi/9

pCl/9

pCl/9

pCl/9

0.006

M/R

WIN
5.360

N/R

WIN

WIN
0.134

3.206
0.119

0.132

1.166

M/R

HIS
N/R

3.060

3.240

HIS

WIN
10.83u

IN
-0.018

0.018
N/R

0.354
N/R

WIN
0.000

HIS
0.606

0.7<8

WIN
0.573

N/R

0.029

0.571

1.310

N/R

UJ

J

11J

uJ

J

J

R
UR

uJ

Ul

u

uJ

UJ

UJ

IIR

OR
llR

ul

105125
11.20

Result 0

0.002

N/R

WIN
3.170 Ul

N/R

WIN
WIN
0.260 J
3.140 uJ
0.128 ul
0.202 Ul
1.527 1
HIS
HIS
N/R

3.610 R

6.450 ul1

M/R

WIN
6.67[ IlJ

HIS
-0.193 UJ

-0.12S U
N/R

0.449 uJ

WIN

WIN
-0.107 J

N/R
0.562 UJ
0.505 u/
HIS

0.917 0.

N/R

0.054 IN
0.8<2 U.

0.409 U.

N/R

805126
17.00

Result 0

0.002
N/R
N/R
2.010 uJ
N/B
N/R

WIN
0.184 J

2.902 ul

0.113 Ul

0.10C Ul

WIN

HIS
HIS
HIS
6.790 R
13.600 UR

WIN
N/B
8.709 uJ

N/R

0.004 ul

0.016 u

N/R
0.227 uJ
WIN
N/R

0.150 J

WIN
0.<B6 UJ

0.529 Ul

HIS
0.568 UR

N/R

0.026 lIR

0.636 UR

0.296 W

WIN
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Aedionuclides

Lu<etion 116-P5

SmpR B018V1
Parancter Depth 0.00

Units Result 0

AMERICItRI-241 pCi/9 0.850 R
BARItM1C0
DERTILIUN-7

CARB011-11

CERIUM-1<)

CER IIM-1l<

C00AL1-58
COSAIT 60

CIIRONIIW il
CES111M-UI

CES11R1-137
EuNtOP lu1-152

EUROPItM-154

EIIRDP IIM-155

IROM-59
GROSS ALPNA SCAN

GROSS BEIA SCAN
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Mar 25, 1992

Borehole: 116-B-1 Anal. Date: Apr 09, 1992

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/9 pci/9 PCi/9 PCi/9

0 10 20 30 40 50 0 10 20 30 40 50
0 2 4 6 8 10 0 10 20 30 40 50 0 10 20 30 40 50

0

10

20

30

•V

5a

m
m 60

a 70
m
O

80

90

100

110

120

130
0 2 4 8 B 10

1=10,000 0 1 1s
2 3
10004

S

0

10

20

30

40

50

60

70

80

90

100

110

120

130
0

0 1 2 3 4 5
1 Z 3 4 S

1X1000 1x1000

B-2



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE\RL-93-06, Rev. 0

C,.i

e^...

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Mar 17, 1992

Borehole: 116-B-2 Anal. Date: Apr 09, 1992

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/9 PCi/9 PCi/9 PCi/9

0 10 20 30 40 50 0 10 20 30 40 50
0 2 4 6 8 10 0 10 20 30 40 50 0 10 20 30 40 50

0 2 4 8 8 10 0 1 2 3 4 5
0 1 2 3 4 5 0 1 2 3 4 5

1x10,000 1x1000 1x1000 1x1000

-0

10

20

30

40

50

..

m
d 60

L
a 70
m
0

80

90

100

110

120

130

B-3



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE\RL-93-06, Rev. 0

^47
^

^.^
:,i

,C`+

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Apr 08, 1992

Borehole: 116-B-3 Anal. Date: Aug 13, 1992

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g PCi/9 pCi/9 PCi/9
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Apr 23, 1992

Borehole: 116-B-5 Anal. Date: Sep 14, 1992

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Jun 30, 92

Borehole: 199-B3-1 Anal. Date: Sep 10, 92
Eu _,sz

Total Gamma Cs-137 4e68 Eu-152 Eu-154
1X100 cps pCi/g pCt/g pCi/g 4' pci/g
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Mar 5, 92
Borehole: 199-83-47 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi .•/9
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: July 9, 92
Borehole: 199-64-4 Anal. Date: Aug 13, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps .pCi/g pCi/g pCi/g pCi/g

0 10 20 30 40 50 0 10 20 30 40 50
0 2 4 6 8 10 1. 0 10 20 30 40 50 0 10 20 30 40 50

1(

2C

3C

4C

50

m 60
w
..

a 70

0

80

90

100

110

120

130

0

10

20

30

40

50

60

70

60

)0

100

110

20

30
0 2 4 6 8 10 0 1 2 3 4 5

0 1 2 3 4 5 0 1 2 3 4 5
1x10,000 IxI000 1x1000 10000

B-8



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE\RL-93-06, Rev. 0

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Apr 22, 92
Bore-f^oie: 199-E4-9 Anal. Date: Jul 28; 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
IXIOO cps -- pCi/g pCt/g pCi/g pCi/g
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